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INTRODUCTION 


The Environmental Baseline Period for Oil Tract C-b covered the 
period from November 1, 1974 to October 31, 1976. Results have been 
reported in 9 Quarterly Data Reports, 8 Quarterly Summary Reports, 


Annual Summary and Trends Report and a 5-volume Final Baseline Report, 
all submitted to the Area Oil Shale Supervisor. 


From November 1, 1976 through August 31, 1977 the C-b Tract has 
been under a period of suspension of the Federal Oil Shale Lease. 
The results from this period, known as the Interim Monitoring Phase, 
were reported in a data report submitted to the Area Oil Shale Supervisor 
on October 14, 1977. This report is a supplement to the Interim Monitoring 
Report and includes additional data and corrections not found in the 
previous report, due to data lag. 


For consistency with all previous quarterly reports an identical 
outline and tabbing have been followed in this report. Tabs are sub- 
divided as required for corrections or additions to the Interim Monitor- 
ing Report or the Final Environmental Baseline Report. All corrections 
will bear the same table and page numbers that were assigned to them 
in the text in which they previously appeared. 
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II B-1_ _Air Quality and Surface Meteorology 
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Figure. fi B-2 


Table Il B-21 


Taple ii B-Z 72 


Description 


fexe 

Air Quality Summary, Trailer 023. 

This table summarizes air quality data 
maxima for the quarter June-August 1977. 

1-, 3-, and 24-hour Max. Concentrations, SO, 


l-hour Max. Concentrations, SO, 
(second instrument) 


l-hour Max. Concentrations, H,S 

24-hour Max. Concentrations, Particulates 
3-hour Max. Concentrations, Total HC 
3-hour Max. Concentrations, Non-Methane HC 
3-hour Max. Concentrations, CHy 

l-hour and 8-hour Max. Concentrations, CO 
l-hour Max. Concentrations, NO 

l-hour Max. Concentrations, NO, 

l-hour Max. Concentrations, Oz 


Monthly Average Concentrations of All Gaseous 
Constituents 


Meteorological Summary: Wind Speed and 
Direction, Station 023 


Wind Roses at 30' Elevation, Station 023 
Solar Radiation 


Temperature and Relative Humidity for 
Station 023 
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II B-1 Air Quality and Surface Meteorology 


Air Quality Station 023, the precipitation gauges at Stations 
020 and 023 and the MRI Mechanical Weather Station were utilized 
to provide air quality and surface meteorological data. References 
1-10 containing basic data are included at the end of the air quality 
section. 


Table/Figure No. Description Page 
Table II B-2 Air Quality Summary, Trailer 023. II B-7 


This table summarizes air quality data 
maxima for the quarter September-November 


1976. 
fabilie «it B=5 Trailer 023 December 1976-February 1977 II B-8 
Table II B-4 Trailer 023 March-May 1977 It B=9 
Table II B-4a Trailer 023 June-August 1977 It B-9a 


Maximum Concentrations 


Table II B-5 1-, 3- and 24-hour Max. Concentrations, SO, II B-10 
Table II B-6 1-hour Max. Concentrations , SO, 

(second instrument) II B-1l 
Table II B-7 l-hour Max. Concentrations, HS II B-12 
Table II B-8 24-hour Max. Concentrations, Particulates II B-13 
Table II B-9 3-hour Max. Concentrations, Total HC II B-14 
Table II B-10 3-hour Max. Concentrations, Non-Methane HC II B-15 
Table II B-11 3-hour Max. Concentrations, CHy II B-16 
Table II B-12 l1-hour and 8-hour Max. Concentrations, CO PL B-17 
Table II B-13 l-hour Max. Concentrations, NO II B-18 
Table II B-14 l-hour Max. Concentrations, NO, II B-19 
Table II B-15 l-hour Max. Concentrations, Oz II B-20 


These tables summarize the maximum 
concentrations for each month to date. 
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Table {I B-17 
Table II B-18 


Table II B-19 
Figure II B-2 
Table II B-20 
Table IT 5-21 


Table II B-22 


Table {I B-23 


Table II B-24 
thru 63 


Table TI B-64 
thru 81 


Description 


Monthly Average Concentrations 


All gaseous constituents 


Meteorological Summary 


Monthly Vector Averages for Winds 


Wind Speed and Direction 
a. Station 023 


b. Station 044 
Wind Roses at Station 023 
Precipitation 


Solar Radiation 


Temperature and Relative Humidity for 


Station 023 


Temperature for Station 044 


Wind Speed, Wind Direction, Temperature as 
hourly diurnal values for MRI station. 
data are obtained at 7-foct height. 
speed is also presented at 30-feet by utilizing 
the logarithmic profile as presented in the 
4th and 5th Quarterly Summary Reports. 


Monthly precipitation Tables at Stations 020, 
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fabke bib —7b 
SOLAR RADIATION 


STATION 023 


Total Daily Ave. Highest Daily Lowest Daily 
Month Langleys (Langleys) Total/Date Total/Date 

11/26 6725 2202 307/1 5/13 
12/76 5685 183.4 242/1 73/5 

1/77 6043 194.9 376/25 54/5 

2YUT 7850 280.4 409/27 92/22 
S/T 7 10737 | 346.4 523/27 110/17 
4/77 12870 429.0 598/10§24 90/19 
5/17 16228 525<5 714/39§31 209/14 
6/77 18590 619.7 744/19 381/7 

WaT 14526 518.8 75/10 180/22 
8/77 13970 450.6 674/1 172/47 


The above values have not been modified to include radiation 
received during downtime (instrument calibration, computer 
downtime, etc.). 
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LOW ALTITUDE | 





METEOROLOGY 


CORRECTIONS TO INTERIM MONITORING REPORT 


VOLUME Ii 


II B-2 Low Altitude Meteorology 


Table/Figure No. Description 
Text 
Figure II B-3 Quarterly and Annual Wind Roses for the 


Meteorological Tower 100' Elevation 


Gust Analysis No. of 5-Minute Samples 


Table II B-82 a.) 50) Level 

Table II B-82 b. .100' Level 

Table’ 1T-B-82 Gee 200m Level 

Table II B-83 Average Hourly Stability Classes for the 


Meteorological Tower and Pyranometer 


Table II B-84 Meteorological Summary: Stability Class 
Frequencies (%) 


Wind. Persistence at Specified Stability 


Table If B-126a Monthly Values for Each Stability Class 
41265 August 1977 


Table Tl B-127 Ten Month Summary, November 76 - 
=132 August 77 


lable IF B=-135 Cumulative Summary Since November 1974 
=158 


Mal ala 


Page 
I B-89 


EI B-96 


ii B-91 
ie B=92 
iP B-93 


II B-94 


B= I5 


II B-138a 
to 138f 


II B-139 
to 144 


It B=145 
to 150 


THIS PAGE LEFT BLANK INTENTIONALLY 


II B-2 Low Altitude Meteorology 


Low altitude meteorological tower data are obtained at 8', 30', 
100', and 200' for wind direction and speed, relative humidity, and 
temperature. Barometric pressure and daytime solar radiation are obtained 
at ground level. Temperature differences are obtained between the 30' 
and 100' levels and between the 30' and 200' levels. 


Basic low altitude meteorological data through August 1977 are 
contained in Refs. 1-10 at the end of this section. 


Table/Figure No. Description Page 
Figure? Ii |B=5 Wind Rose Diagram it B-90 


This figure presents the wind roses for 
the 100' level of the meteorological 
tower for the quarter. 


fabte if B=82 Gust Analyses 
Cumulative number of 5-minute samples from 
November 1, 1974 thru August 1977. 


an SOLnE- II B-91 
bes 100 £t2 Ii B-92 
e. 200 ft! II B-93 
Table II B-83 Atmospheric Stability II B-94 


This table presents Pasquill-Gifford average 
hourly atmospheric stability class for each 
month. Ranges of dT/dz (variation of tem- 
perature with height) corresponding to each 
class are defined on the table. The sources 
are the temperature difference from 200' to 
30' on the meteorological tower, designated 
DT2 corrected for wind speed (30') and the 
pyranometer. 


Table II B-84 This table shows the stability class frequency II B-95 
distribution for each month. 


it 5-389 


QUARTERLY WIND ROSE - 100’ LEVEL 
SEPT. °76 - NOV. °76 


Total 3 of Calms Distributed (3.263) 
Total No. of 5-Min. Samples - 21165 


QUARTERLY WIND ROSE - 100' LEVEL 
APRIL '77 - MAY '77 


Total $ of Calms Distributed (].08%) 
Total No. of S-Min. Samples - 15080 


Wh, ee Bits, 


Is 





QUARTERLY WIND ROSE - 100’ LEVEL 
DEG mOmee FEB. 77 


A Total % of Calms Distributed (2.94%) 
= Total No. of S-Min. Samples - 15629 
Oo 
Pe 
= 20% 
ae 20% 
15% 
WIND SPEED (MPH) “ 
y vA 
at <3 7-12 18-24 hi 
S% 
Sal 12-18 a 












ANNUAL WIND ROSE - 100' LEVEL 
SEPT '76 - AUGUST '77 









Total $ of Calms Distributed (2.11%) 
Total No. of 5-Min. Samples - 66955 


mil, i 


as 





QUARTERLY WIND ROSE -100"' LEVEL 
JUNE '77 - AUGUST '77 


| Total ¢ of Calms Nistributed (0.66%) 
Total No. of 5-Min. Samples - 15(81 





ais 


Figure II B-3 


METEOROLOGICAL TOWER 7GC’ ELEVATION 
QUARTERLY AND ANNUAL WIND ROSES 


1975-1977 


II B-90 


Table II B-82 
GUST ANALYSIS - NO. OF 5-MIN. SAMPLES 
\ ae 30 Ft. Level 


WIND SPEED RANGE (MPH) (WS, -WS.) 


ToE=.No. 
Month 36-40 41-45 46-50 


TOTAL 








Expectation 


P (exceeding 
WS,) 


* Missing Data 


ii B-91 


Expectation | 


Table II B-82 
GUST ANALYSIS - NO. OF S-MIN. SAMPLES 
b. 100 Ft. Level 


WIND SPEED RANGE (MPH) (WS, -WS.,) 


Tot. No. 
of 5-Min. 


Month 36-40 41-45 46-50 51-35 56-60 61-65 Samples 








TOTAL 219/550 


* Missing Data 


TE B-92Z 


Table II B-82 
GUST ANALYSIS - NO. OF 5-MIN. SAMPLES 
eG. 200 Pe. Level 


WIND SPEED RANGE (MPH) (WS,-WS.) 


Month 36-40 41-45 46-50 St=55 56-60 61-65 Samples 











Nov. '74 1 8239 
Dec. '74 5088 
Jai. “475 2 7036 
Feb. '75 z 6338 
May. "75 L 5324 
Apr: S75 2 7452 
May '75 1 8102 
June "75 3 6848 
July '75 4 7619 
Aug. '75 1 7694 
Sept.'75 1 7203 
Oct. "75 2 7932 
Nov.. “975 1 7791 
Dec As 2 7191 
Jan. "76 4376 
Feb. '76 3 7811 
Mar. 7/6 4 7754 
Apr. '76 3 6729 
May '76 1 6920 
June '76 Z ddd 
July '76 

Aug. '76 2 7549 
Sept. '76 1 7129 
(Ves eee A 1 7113 
Nov. '76 6558 
Dec. '76 i 7203 
Jan.."77 7385 


BH 


226,281 


Expectation 


P (exceeding; 1.5027 x 
WS.) tog 


* Missing Data 


Ebb =95 


Table II B-83 


AVERAGE HOURLY STABILITY CLASSES 


Temperature Differences Between 200 ft. and 30 ft. on the Met 


Tower (Adjusted for Wind Speed) 


SOURCE: 





a4 
eS 
— 





Pyranometer (Daylight Only) 


SOURCE : 





: 





“Partial Data Onl 


IMissing Data 


Unstable Class 


y 


2No Data. (Lightning strike) - 


(D] Neutral 
Stable Class 


Key: 


Ti °B-=94 


Table II B-84 


METEOROLOGICAL SUMMARY: STABILITY CLASS FREQUENCIES (%) 
Source: Met. Tower! 








(30' to 200°) 
’ Pasquill- dT/dz Range! 

Stability pepiity cless 1974 1975 Anmal 
Class (°C/100m) Nov.2 Dec.2 Jan. ‘Feb. Mar. Apr. May June July? Aug. Sept. Oct. Mean 
A <-1.9 8.5 1.0 ot 12.0 7.4 8.6 0.0 2.4 5.8 8.1 6.1” 
B -1.9 to -1.7 S65 4.4 10.3 235-59 | S0KG 25.6 85.75 1925 23.4 20.6 18.1 
Cc 17) tonal 5 4.1 2.4 16.3 6.9 9.3 6.9 14.3 6.1 5.0 5.7 7.0 
D -1.5 to -0.5 33.0 43.4 60.9 36.3 30.0 27.0 Os0 y 2528 V5.4" 92853 535-1 
E -0.5 to +1.5 SES) SNS 11.4 TSeL NZL 18.0 03064 17-5 24.4 18.6 21.1 
F >1.5 US sSie 1220 0.0 See 10.6 13.9 0.0 29.7 28.0 18.7 14.6 
Total Percentage 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 








Pasquill- dT/dz Range? 


Gifford for this 
Stability Stability Class 1975 1976 Annual 
Class (°C/100m) Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Mean 
A <-1.9 15.6 18.8 Zante alsjets} 19.4 9.5 7/65) 4.6 10.3 7.4 1321-91556 14.0 
B -1.9 to -1.7 19.7 20.7 ZS mice: 27.0 7a 26.3 17.4 30.5 18.4 255) 2056 22.6 
Cc -1.7 to -1.5 6.9 7.4 5.6 7.7 7.9 9.7 6.0 10.0 5.6 6.7 6.1 5.6 Yorl 
D -1.5 to -0.5 Za Z1S5 1656) 9355.7 28.7 S552 21.0 SZe7, 14.1 27.6 Wfosy tbe 24.4 
E -0.5 to +1.5 2209) 2365 2120'- F1S.8 15.6 17.0 15.6 17.6 19.5 23.0 20s) we 2iaz 19.5 
F >1.5 Abts 72 8.1 10.6 6.9 1.4 6.9 13.6 17.6 20.0 16.9 Weak 7Aloal 12.6 


Pasauill- dt/dz Range™ 
Gifford for this 








Stability Stability Class 1976 1977 Annual 
Class (°C/100m) Nov. Dec. Jane brebs Mar. Apr. May Jume5 July®> Aug? Sept. Oct. Mean 

A <-1.9 18.6 1255 18.0 12.9 12.9 12.6 5.9 O37 15552 

B =9) CO) da, 19.8 20.7 BE = 747057 21.6 29.6 13.3 14.8 21.6 

Cc =e7. tO = 155 4.3 feat 6.8 Hos 7.9 8.1 9.12 se Ur 

D -1.5 to -0.5 i255 16.2 ZO Sie ele 30.1 19.0 46.6 S525 22.5 

E -0.5 to +1.5 27.4 exe 25a ROS 19.3 18.1 17.8 20.6 22.6 

F >1.5 17.4 20.0 10.4 Sir 8.2 12.6 Mae 20.6 12.8 
Total Percentage 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 





1 adjusted for wind speed 

Data are suspect and, therefore, not included 
3 Partial data 
“ Averaged from January-October, excluding July 
Missing data 
Averaged from November-July 


IT B-95 


WIND PERSISTENCE AT SPECIFIED STABILITY: 


Table/Figure No. Description Page 
Tables II B-85 Monthly Values for Each Stability II B-97 
| =126£ Class to-156f 
fables 11 °B- 127 Ten Month Summary, November 1976 - II B-139 
2132 August 1977 to-144 
Tables II B-133 Cumulative Summary Since November II B-145 
eae 1974 to- 150 


Note: No stability class data were calculated for June 1977 or for 
July 1977 
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(1) The wind pattern 
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recorded as 5 hrs. 
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E for January. 
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E GENERAL DESCRIPTION OF AIR MONITORING PROGRAM 


Radian Corporation, under contract to the C-b Oil 
Shale Project, is performing the data compilation and reporting 
of air quality and meteorological data at one monitoring site 
in Northwest Colorado. The site measures and records concen- 
trations of particulates, sulfur dioxide, oxides of nitrogen, 
hydrogen sulfide, total hydrocarbons, methane, and carbon 
monoxide. A 200-foot meteorological tower provides wind 
direction, wind speed, temperature, and relative humidity data 
at four levels (8, 30, 100, and 200 feet). Other meteorological 
variables measured at the tower site are insolation, barometric 


pressure, and precipitation. 
Figure I shows the configuration of the monitoring 


station. The station provides a sturdy and protective covering 


for the monitoring equipment. 
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A. Air Quality Instrumentation 


Nitrogen oxides are measured with a Meloy Model NA520 
analyzer. This dual-channel analyzer is based on the chemilu- 
minescent principle and continuously monitors both NO, and NO. 
A SuUbDCrTaction Ci1rcuLtein sbhe Lnstrument provides a-continuous 
NG> output, bUE TS net wsed in-Radian"s system.~ NOz is cal= 
culated once a second by the computer by subtracting the NO 
value from the NOx value, thus avoiding any drift which might 
occur in the NO, output of the instrument. This instrument has 
a minimum detectable sensitivity of 5 ppb (parts per billion) 
and a linearity of +1%. 


Sulfur dioxide is measured with the Meloy SA185-2A 
analyzer while hydrogen sulfide is measured with the Meloy SA185-2 
analyzer. The hydrogen sulfide analyzer uses a Meloy Model S0O7-1 
sulfur dioxide scrubber and the sulfur dioxide analyzer uses a 
Meloy Model H,S-1 hydrogen sulfide scrubber. The Model SA185-2 
is a continuous analyzer and utilizes the flame photometric 
principle of operation. The minimum detectable sensitivity for 
the Model SA185-2 is 5 ppb with a linearity of +1% and the minimum 
detectable sensitivity for the Model SA185-2A is 2 ppb with a 
linearity of 1%. 


Ozone is measured with a Meloy Model OA350 analyzer. 
This instrument, based on the chemiluminescent principle, pro- 
vides continuous measurement of ozone. The minimum detectable 
Senstteavacy 25 08S ppp.and the Jinearity is “21%. 


Total hydrocarbons, methane, and carbon monoxide are 
monitored with a Bendix Model 8200 gas chromatograph analyzer. 
This instrument, which uses a plume ionization detector, has a 
Minimum detectable sensitivity of 5 ppb for all three components. 
The Model 8200 works on a five-minute cycle, i.e., one air 
sample is analyzed every five minutes, and the results are dis- 


played for five minutes via a sample and hold circuit. 
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The air sample is drawn in through a glass cane and 
manifold supplied by the Ace Glass Company. The system has a 
25mm diameter, through which a constant air flow is provided 
by an air pump rated at 60 cfm at 0" head pressure. The manifold 
has sampling ports to which 1/4" teflon lines to the instrument 
are connected. All joints in the sampling system are secured by 
O-ring compression fittings. The manifold is contained in a 
heated (100°F) chamber to prevent condensation of moisture. The 
teflon lines from the manifold to the instruments are insulated 
with 1/8" wall thickness rubber tubing. 


The trailer has four heavy duty high volume particu- 
late samplers (Hi-Vols). Fiberglass filter paper is used for 
the collection of particulate samples, after which each filter 
is brought to a controlled humidity before weighing. Each Hi- 
Vol has a flow recorded to permit correction for changes in air. 
flow as the filter becomes loaded’ with particulates. Each Hi- 
Vol runs for a 24-hour period (midnight to midnight) and is 
turned on and off by the computer. The Hi-Vols, which were 
manufactured by Radian, were designed following guidelines re- 


commended by the Environmental Protection Agency. 


In addition to the normal Hi-Vol particulate samples, 
a duplicate Hi-Vol sample is collected every sixth day on 
special filter paper for trace element analysis. Once each 
quarter these samples are composited and analyzed for gross 
radioactivity and trace element content. 


B. Calibration Procedures 
The trailer contains a Meloy Model RAD-1 calibration 


ULES This Tnstrument provides a. zero sairosluppiy. SO>p—span eas 


from an SO, permeation tube, and NO span gas obtained by precisely 
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diluting bottled NO span gas. The computer-controlled 

calibration of all instruments is automatically performed once 
atday., ‘shach Instrument is first switched to zero’; the ‘computer 
monitors the output of each channel and takes a new zero reading 
after a stable zero signal has been reached. This zero reading 

is compared by the computer to the zero reading obtained 24 hours 
betore, and if «a dritce in excess of 10 ppb has occurred, an 

excess Zerg Gdrict light for the channel in question is turned on 
on the System Status Panel. Next, span gas is supplied to each 
channel and the computer decides when a stable span value has been 
reached. This value is recorded and compared to the previous day's 
value >> Am excess span drift light on the System Status’ Panel is 
turned on if a drift exceeding 10 ppb occurs. The instruments are 
then seturned co *che™moni tor mode-and- after two minutes the “eom= 


puter resumes data taking. 


The bottled NO gas used at each site was obtained from 
Precision Gas Products. Pre-purified grade hydrogen is used in 


the SO, analyzers. 


The SO, permeation tubes were manufactured by Metronics 
Association, Inc. Their output has been verified by comparison 
to the output of National Bureau of Standards tube 10-42. Both 
SA185 analyzers in each trailer are calibrated with the SO, from 
the permeation tube. This instrument responds to the number of 
sulfur atoms per molecule; thus, SO, can be used to calibrate 
both the H2S and SO, monitors. 


The Model 0A350 ozone analyzer has its own calibration 
system which provides a zero check and a span check. The ozone 
calibration system is verified by comparison to a calibrated 


ozone generator maintainec in Radian's laboratory in Rifle. 
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The Model 8200 total hydrocarbon, methane, and carbon 
monoxide analyzer is calibrated with undiluted span gas obtained 
from AirCo's Rare and Specialty Gas Division. This span gas con- 
tains methane and carbon monoxide in air, the methane being used 
to calibrate both the total hydrocarbon channel and the methane 
channel. The Model 8200 is zeroes with air from a Bendix Model 
8834. zeronalreunit. Im additions, the instrument. is ‘ebectronically 
re-zeroed at the start of every five-minute cycle. 


The Hi-Vol particulate samplers were calibrated using 
a Calibration Kit from General Metal Works. 


Gos. Data Acquisition System 


The basis of the data acquisition system is a Data 
General NOVA 1200 minicomputer. The NOVA, which has a basic 
cycle time of 1.2 psec, is equipped with automatic program load 
and power fail/automatic restart features. The computer utilizes 
16K 16-bit words of core memory. Analog-to-digital conversion 
is accomplished via an ADC built by Radian Corporation. The 
input/output unit for the system is Texas Instrument's KSR 733 
keyboard/printer. This model teletype provides keyboard entry 
and hardcopy printed output. The data are also recorded on a 
cassette magnetic tape unit with three drives. The cassette 
unit is utilized for program storage and loading as well as for 
recording. To reduce wear on mechanical parts, the power to the 
teletype and cassette units is turned on only when the unit(s) is 
(are) to be used. Several important functions in the instruments 
as well as in the computer and the trailer are monitored by means 
of lights on a System Status Panel. These data lights are written 
onto cassette tape to monitor the complete status of the system 
every five minutes. The Data Acquisition System also monitors 
the presence of 100V power from the power lines. In its absence, 


the computer, which is powered by batteries, switches all trailer 


TP B=1954 


RADIAN 
CORPORATION 


systems to battery-provided power. If the line voltage is 
restored before the batteries are discharged to a specified 


level, the trailer system is switched back to line power. 


D. Meteorological Instrumentation 


200-Foot Meteorological Tower 


The tower has instrumentation at four levels: 8 feet, 
30 feet, 100 feet, and 200 feet. At all four levels, there are: 
wind speed, wind direction, and temperature and relative humidity 
sensors in a power-aspirated radiation shield. Temperature 
difference thermistors (also in power-aspirated radiation 
shields) and their associated circuitry take lapse rate measure- 
ments for the 30-foot to 100-foot layer and the 30-foot to 
Z00-foot Jliayer.- In addition, .this site, has .a,.Precision, Spectral 
Pyranometer, a barometer, and a tipping bucket rain/snow gage. 


The wind direction and speed apparatus used at each 
measurement level of the tower is the Model 1074-2 wind sensor 
by Meteorological Research, Inc. (MRI). This sensor has a 540° 
potentiometer for wind direction and a light chopper for wind 
speed. This sensor is rugged, with an all-weather coaxial cup 
and damped vane assembly. The prototype model has been in 
operation for years under the most demanding weather conditions, 
performing continuously with the utmost reliability. The wind 
sensors on the tower have been specially treated with a black 
paint which will promote warming of the exposed surfaces of the 
sensor and thereby reduce ice and snow accumulations on the 
moving parts of the apparatus. The specifications on the Model 
1074-2 are as follows: 
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Wind Speed 


Starting Threshold: 0.75 mph. 

Response Distance: 18 feet (63% recovery). 

Flow Coefficient: 7.9 feet/Revolution. 

Accuracy: +0.4 mph or 1% (whichever is greatest) 


Wind Direction 


Starting Threshold. 90°73 mph - 

Delay Distance: 4 feet (50% recovery). 
Damping Ratio: 0:5 te 0.6. 

Accuracy (540° system): +1%. 

Range 5.0 to 540... 


The relative humidity and temperature sensors are 
mounted within a power-aspirated radiation shield at each tower 
level. All aspirators and sensors are of the Model 840 Series 
by MRI. The aspirated shielded housing is designed to provide 
maximum radiation protection to the sensor. Ambient air is 
drawn into the shield and across the sensors at approximately 
15 feet per second. This intake air is essentially sampled 
from a hemispherical space which is approximately 3-inch radius 
from the tube opening. Speed of the incoming air at the 
perhiphery of this hemisphere is approximately 1 mph. 


The temperature sensor is comprised of a dual thermistor 
and resistor network. This circuit provides a linear resistance 
change with an air temperature change. The relative humidity 
sensor is placed alongside the temperature elements inside the 
shield where it is exposed to a constant flow of air. Circulation 
to both sides of the sensing element produces accurate monitoring 
with a good response time. The specifications on the sensing ele- 
ments are as follows: 
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Temperature 


Accuracy: +0.25°C. 
Range: -50°C to +50°C. 


Humidity 


Accuracy: £3.07 RH. 
Range: 0% to 100% Relative Humidity. 


Measurements of temperature difference are taken for 
two layers, the 30-foot to 100-foot and the 30-foot to 200-foot 
layer. The thermistors and circuitry used for these measurements 
are separate from the thermistors measuring air temperature. The 
use of separate thermistors and circuitry to measure AT allows 
£6m much greater accuracy and resolution in the measurements, 
which is necessary for stability assessments. Two AT thermistors 
are at the 30-foot level, one is at the 100-foot level, and one 
is at the 200-foot level. All of these AT thermistors are mounted 
within power-aspirated radiation shields. The specifications on 


the AT instrumentation are as follows: 


Accuracy: +0.1°C. 
Range of AT Circuit (Lower Level-Upper Level): 
+9F° to -9F°. 


All instrumentation, except at the ground level, is 
mounted at the end of 12-foot retractable booms. These booms 
are 3-inch box beams which are on rollers and can be retracted 


to the instrument platforms for instrument maintenance. 
The meteorological tower itself is a 200-foot Rohn 
Model 80 Guyed Tower, designed for 40 pounds per square foot 


wind Load with = of radial ice, per ELA Standard RS-222-B, to 
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support four levels of meteorological equipment. The material 
consists of tower sections with a tapered base, three retractable 
booms 12-feet long, three outside work platforms, an inside 
ladder for climbing, two base ground kits and one anchor ground 
kit. The cable-type Safety Climbing Device consists of a cable 
and attachment mechanisms with a locking sleeve and safety belt. 
The tower is lighted and painted according to FAA specifications. 


The signals from the tower instrumentation are fed 
from multiple signal cables into transmitters mounted at the base 
of the tower. After signals have been converted to analog 
signals, they are fed into a junction box, also at the tower 
base, where they are assimilated into one coaxial cable. The 
signals are then run underground within 3" PVC conduit to the 
A-to-D assembly, where they are processed. The transmitters are 
shielded and insulated from the elements. The signal cable is 
run underground in PVC conduit in order to minimize damage from 


the weather or from various rodents in the region. 


The auxiliary equipment at the tower site consists of 
a heated tipping bucket rain/snow gage, an analog barometer, 
and a Precision Spectral Pyranometer. The rain/snow gage is the 
Model P511-E unit by Weather Measure. In the case of this gage, 
the durability and reliability of a tipping bucket gage are 
combined with heavy-duty electric heaters to make this an all- 
purpose precipitation sensor. This gage may be used to measure both 
snowfall and rainfall. An insulating cover of poly-vinyl chloride 
and a thermostatic control insure the proper gage temperature. 
The thermostatic control is adjustable from 0 to 35°C. Snow 
falling into the inlet funnel is melted. The resulting water 
(from rain or snow) drains into a precision tipping bucket 
mechanism which activates a mercury switch each time the bucket 
fills and tips... The gage is .constructed. of durable tconsosion-— 


resistant materials to provide many years of service. The 


Tt B-1956 


{ 


RADIAN 
CORPORATION 


specifications for this gage are as follows: 


Orifice: 8 inches. 

Calibration.) 07019inch.. 

Aecuracy:, 0.5), (Calibrated at 0.5. in/hr). 
Sensor: Chrome-plated tipping buckets. 

Switch: Mercury, 0.l-second closure. 

Heat Control: Thermostat adjustment, 0 to 95°63 


The barometer is the B242 Analog Output Barometer by 
Weather Measure. This barometer provides an output voltage that 
is linearly proportional to pressure. The specifications on this 
instrument, which is mounted inside the monitoring trailer at the 
site, are as follows: 


Range: Specially designed for the 100 millibar 
interval from jZ> mililibars to. $25 millibars . 
Resolution: Infinite. 

Linearity:  +0.5 millibar, over the 100 millibar 
interval. 


The pyranometer at the site is the Eppley Precision 
Spectral Pyranometer. This instrument is used for the measure- 
ment of sun and sky radiation totally or in defined wavelength 
bands. The pyranometer is levelled and mounted atop a wooden 
stand 4% feet from the ground surface. Care has been taken to 
eliminate the effects from all outside influences, such as 
reflection or shadows, on the pyranometer. The instrument 
characteristics are as follows: 


Sensitivity: 5 mv. per cal/cm°/min. 
Independence: 300 ohms. 
Temperature dependence: Sensitivity constant to 


within +l percent over the ambient temperature 
range from -20 to +40°C.. 
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Linearity: Response linear up to intensities 
of 4 ‘eal en*/ min. 
Response time: 1 second (i/e signal). 


All instrumentation is factory-calibrated and is field- 
calibrated at various intervals. Sling psychrometers are used to 
calibrate the humidity sensors; known temperatures and/or resis- 
tances are used to calibrate the thermistors; and an rpm cali- 
brating unit is used to calibrate the anemometers. The wind 
direction instrumentation is aligned to true north (reference 


direction) by means of a surveyor's transit. 
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FEL. MICROMETEOROLOGICAL AND TERRAIN FEATURES 


The Piceance Creek Valley and C-b Shale Oil Tract are 
Situated such that many microscale meteorological phenomena 
affect the region where the ambient air monitoring unit is located. 
Trailer 023 and its associated 200-foot meteorological tower are 
located atop a plateau to the south of the valley, high enough 
to be affected mostly by gradient flow conditions. 


The elevation at the meteorological tower site (Trailer 
023) is 6940 feet above sea level. The largest gradients in eleva- 
tion in this area, of course, occur at the Piceance Creek Valley 
walls. However, the northern valley walls are slightly steeper 
than those at the southern boundary of the valley, which then 
slopes upward gradually toward the C-b Tract. The Piceance Creek 
Valley decreases in elevation from east to west in this area, so 
that nighttime katabatic cold-air drainage flows advect from east 
to west. 


Site 023 is approximately 2.5 miles south of the 
Piceance Creek Valley. This location is relatively high com- 
pared to its surroundings, with the nearest point having an eleva- 
tion greater than 7000 feet being .5 miles to the south of the 
tower. The tower itself is on the top of a small knoll located 
between Scandard and Sorghum Gulches. Because of its location 
and the irregularities of the surrounding terrain, meteorological 
patterns are varied here. 


Wind instrumentation is mounted at four levels of the 
meteorological tower: 8 feet, 30 feet, 100 feet, and 200 feet. 
The top level of the tower generally remains in gradient wind 


flow. That is, the winds at that level are normally generated 
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by synoptic-scale features and are usually separated from terrain ‘ 
features and micrometeorological circulations. Occasionally, a 

weak anabatic flow influence is experienced. However, such is not 
the case with the three lowest measurement levels. To varying 
degrees, these levels are influenced by both the katabatic and 
anabatic circulation cells. However, when strong pressure gradient 
forces exist in the region and the synoptic-scale wind flow is 
strong, all four tower levels will reflect a gradient wind flow as 


the winds increase in strength and height. 


The terrain atop the plateau is generally barren and 
fairly rugged, with a few scattered small trees. The topsoil 
dries rapidly and is very fine, resulting in blowing dust when 
dry, windy conditions exist. In the Piceance Creek Valley, the 
terrain is fairly grassy and flat, with steep valley walls on 
either side. Surface winds are normally rather light in this 


valley unless channeling effects occur. 


During clear nights with rather light pressure gradient- 
induced winds, rapid radiational cooling will occur in the region 
because of the barren nature of the terrain and the generally 
dry .character ofthe air.in this portion of, the country. As a 
result, the diurnal range of temperatures will be extremely 
large. Because of the katabatic flow in the valley, nighttime 
temperatures will generally be lower in the valley than on the 
plateau. During the winter, especially, temperatures in the 
valley may be 20F° lower than they are on the plateau during the 


early morning hours. 
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LY OPERATING TIME ANALYSIS FOR EACH SITE 


thas“ sectton™presents the* operating statistics for 
each of the major subsystems contained in the monitoring station. 
Table I shows the specific number of hours that each of these 
subsystems were inoperative for the month. The columm labeled 
"DIGITIZING SYSTEM" indicates the entire data acquisition system; 
therefore, downtime hours appearing in this columm means total . 
loss of data. These instances include, in addition to computer 
downtime, power failures, no power available, and self-automated 
shutdown periods such as during air conditioner malfunctions. 


Calibration time is not considered to be downtime and 
is, therefore, not included in the downtime figures. The amount 
of time used in calibrating the instruments is given at the 
bottom of the downtime analysis table and is reported as total 
calibration hours for each channel for the entire month. As is 
evident in the calibration figures, channels can be calibrated 
independently of one another. No calibration time is given for 
particulate monitoring since Hi-Vol calibration occurs infre- 
quently and only during the off-duty cycle for each Hi-Vol 
while another Hi-Vol is taking data. 
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Vi. MONTHLY METEOROLOGICAL SUMMARY 


A. Summary of the Meteorological Conditions over 
North America during July 1977 


July 1977 brought near normal temperatures to the 
northeastern and western sections of the country, while all 
other sections of the United States experienced slightly above 
normal or above normal temperatures. Precipitation totals were 
below normal in the eastern and southern sections of the country 
and near normal in all other sections. The polar front jet 
stream was located in the northerm United States resulting in 
the below normal precipitation totals in the southern sections 
of the country. The long wave circulatory pattern featured 
zonal flow throughout the month, mainly in the northern half of 
the country. High pressure systems dominated the southern United 
States in typical summer-like fashion. 


Extratropical low pressure systems were infrequent in 
the United States during July because of the weakness and 
northern location of the polar front jet stream. The low pressure 
systems primarily affected the Great Plains. The dates and 


locations of these low pressure systems are as follows: 


5th: Great Plains ‘ 
6th-7th: Great Lakes 

8th: New England 

P3th: Northern Great Plains 


On a sectional basis, the following temperature and 


precipitation anomalies existed during July. 
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Section 


Northeast 
Atlantic Seaboard 
North. Central 


Central 
Southeast 
Southwest 


Rockies 


West and Pacific 
Northwest 


Temperature 


Near normal 

Slightly above normal 
Above normal 

Slightly above normal 
Above normal 

Slightly above normal 


Near normal 


Near normal 
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Precipitation 


Near normal 

Below normal 
Variable; mostly near 
normal 

Variable; mostly near 
normal 

Below normal 

Much below normal 
Variable; mostly above 
normal 

Variable; mostly near 


normal 
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B. Summary of the Meteorological Conditions in 
Northwestern and West Central Colorado during 
July 1977 


Grand Junction, Colorado, sixty miles to the south- 
southwest of the Tract C-b, received a total of 0.89 inch of 
precipitation during July, which is 0.43 inch above the monthly 
normal of 0.46 inch. Measurable precipitation (>0.01 inch) 
occurred on the 4th, 5th, the 18th through the 22nd, the 24th, 
and the 27th. The region received 75 percent of the possible 
monthly sunshine. Sky cover by cloudiness averaged 4.7 out of a 
possible 10 during the daylight hours and 4.5 out of a possible 
10 during the entire month. The region had twelve clear days, 
twelve partly cloudy days, and seven cloudy days during the 
month. 


Air mass changes occurred in the region with a frequency 
of about once every five days during July. Temperatures were 
warm and slightly above normal. Transport winds were not as 
strong as those winds which prevailed in the area during June. 
Six cold fronts, all of maritime polar origins, passed through 
the region during July. These cold frontal passages occurred 
ommulyesrd,» 7th, Loth,) [4th 23rdi1 and: 30th. 
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bil Summary of the Meteorological Conditions in the 
OL) -Shalée Trace “€=b Region during July 1977 


Several short waves moving through an essentially 
zonal flow pattern accounted for the above normal precipitation 
total in the Tract C-b region during July. Precipitation occurred 
on. “thé -4th 6th oe hSéneg-19th, 23rd) 'Z4thy;- andvthel29th) ss Tempera- 
tures in the Tract C-b region were near normal compared to the 
above normal temperatures recorded east of the Rocky Mountains. 
Six maritime polar cold frontal passages occurred during July. 
These frontal passages occurred on the 3rd, 7th, 10th, 14th, 
23rd, and 30th. 


There is no temperature data at the 30- and 100-foot 
levels of the tower after the 19th because of a lightning strike. 
The 8-foot level became operative again on the 23rd. The 200-foot 
level was inoperative during all of July except for the one week 
period from July llth through the 19th. Nevertheless, monthly 
average temperatures recorded at the meteorological tower during 
July were 67.9°F at 8 feet, 69.5°F at 30 feet, and 69.2°F at 
100 feet. These averages are approximately 2F° higher than 
those recorded during June. The warmest days of the month were 
the 9th, 10th, and the 12th through the 17th. The coolest days 
were the 4th, 5th, 23rd, and the 24th. The highest temperature 
recorded at the meteorological tower during July was 88°F at the 
8-foot level on the 8th. The coldest temperature recorded at the 
meteorological tower was 48°F at the 8-foot level on the morning 
of the 28th. | 


Relative humidity data was obtained only at the 8-foot 
level of the meteorological tower during July. Data was obtained 
until the L9th of July when lightning struck the tower. The 
average relative humidity for this period was 31.6 percent. The 
most humid days at the 8-foot level were the 4th, 5th, and the 
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19th. The driest days were the 8th through the 12th. 


Wind speed and wind direction data was obtained at 
the meteorological tower from July lst through the 19th. 
Resultant wind vectors at the meteorological tower during July 
were as follows: 213.6 degrees at 4.1 miles per hour at 8 feet; 
205.9 degrees at 5.5 miles per hour at 30 feet; 204.2 degrees at 
6.3 miles per hour at 100 feet; and 213.8 degrees at 7.2 miles 
per hour at 200 feet. 


The scalar average wind speeds associated with these 

resultant wind vectors were 6, 9, 10, and 11 miles per hour, 
respectively. The Ekman spiral and Ekman effect, i.e., a veering 
in direction and increase in speed as a function of increasing 
height above the surface, were in evidence during most of July. 
A reference to the July wind rose for the meteorological tower 
indicates that the winds at that location were primarily south- 
southwesterly with a high percentage of southwesterly winds in 
addition. 


The windiest days of the month at the meteorological 
tower were the 9th, 10th, and the 13th. The days having the 
lightest winds were the l6th and the 17th. The highest five- 
minute average wind speed recorded at the tower during July was 
44 miles per hour at the 200-foot level on the lst. 


Precipitation totals in the Tract C-b monitoring net- 
work during July were generally above normal. During July. .0:..89 
inch of precipitation was recorded at the meteorological tower. 
The largest daily precipitation total recorded in the network 
during July was 0.23 inch on July 23rd. The greatest five-minute 
precipitation total recorded druing the month was 0.11 inch (a 
precipitation rate of 1.32 inches/hour), recorded on the 23rd. 
Measurable precipitation (>.01 inch) was recorded at the meteoro- 
logical tower on the 4th, 6th, 18th, 19th, 23rd, 24th, and the 


29th. 
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The monthly average station pressure during July was 
794.2 millibars at the meteorological tower. This reading is 
2.9 millibars higher than the June average station pressure of 
791.3 millibars. The highest daily average station pressures 
occurred on the 25th through the 28th and the 3lst. The lowest 
daily average station pressures occurred on the 2nd, 3rd, 4th, 
and the 10th. 


Cloudiness increased in the Tract C-b region during 
July, compared to the June cloud cover and insolation statistics. 
The region received an insolation total of 14,515.9 langleys 
during a 27-day period, which is equivalent to a daily average 
insolation total of 538 langleys/day. This average is below the 
normal for July of 610 langleys/day in the Tract C-b region. 
On a diurnal basis, the greatest solar radiation rates occurred 
between 1100 and 1200 hours. The greatest daily radiation totals 
were received on the 10th, llth, and the 12th. The lowest daily 
solar radiation totals were received on the 4th, 23rd, and the 
27th. The greatest five-minute radiation total received during 
July was 8.75 langleys (a rate of 1.75 langleys/minute), which 
occurred on the lst. The largest hourly insolation total re- 
ceived during July was 85 langleys, which occurred on the 10th 
between 1200 and 1300 hours. 


Because of the progressively decreasing solar elevations 
and the increasingly shorter periods of daylight that prevailed 
during July, the total possible solar radiation which could be 
received during a day decreased monotonically throughout the 


month. 


The increase in cloudiness which affected the Tract 


C-b during July caused the "very unstable" stability classes to 
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become less common than they had been in June. Using the Pasquill 
method of stability determination, "D" stability (neutral sta- 
bility) was the most common stability, occurring during 144 daytime 
hours, or 55 percent of the time. In decreasing order of fre- 
quency, "C™ “slightly unstable)° stability, occurred, during, /9 hours, 
or 30 percent of the time, and "B" (very unstable) stability 
occurred during 37 hours, or 14 percent of the time. "A" (ex- 
tremely unstable) stability did not occur. 


There is no lapse rate method of stability data since 


the Ss sensors were inoperable for the entire month. 


Using the standard deviation of the horizontal wind 
(55) method of stability determination, "EO Stability was the 
most common stability classification at the 30-, 100-, and 200- 
foot levels due to the moderately strong winds at those levels. 
At the 8-foot level, the "D" stability classification was the 
most common stability classification. The stability distributions 
for the 30-, 100-, and 200-foot levels were similar. The 8-foot 
level of the tower exhibited higher percentages of the unstable 


classes because cf excessive mechanical turbulence. 


No vertical direction wind data was obtained from the 
bivanes during July. The bivane at the 200-foot level was in- 
operable during the entire month, and the other two bivanes were 
being repaired. Also, no comparison may be made of To values 


between the bivanes and the standard wind instrumentation. 
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Wie DATA PRESENTATION AND SUMMARY 


This section includes summaries for various recorded 
data at the monitoring sites. The data presentations indicate 
the variability of pollutant concentrations and meteorological 
parameters with location and time. In addition, the presenta- 
tions indicate the functional dependence of pollutant concentra- 
tion with wind direction. All data except suspended particulates 
(24-hour samples) are sampled once each second, but recorded as 
five-minute arithmetic averages of the one-second samples. This 
averaging technique tends to smooth instantaneous maximum values, 
and is especially evident when comparing wind gusts to local 


weather bureau data. 


Inherent to any data acquisition system is random noise 
both from the recording instruments and quantization in the ana- 
log-to-digital conversion. The lower threshold for all analytical 
instruments is twice the maximum noise level generated by the 
instruments. This lower threshold is 5 ppb for all instruments, 
except for the ozone analyzer, for which it is 0.5 ppb. There- 
fore, any values appearing in the data presentations that are 
less than 5 ppb indicate only a trace of pollutant in question 
and should not be construed to be absolute levels. In addition, 
the recorded quantity is simply random noise and averages tend 
toward zero. Thus, when concentrations are below the lower 
threshold of the analytical instruments they may appear as a 
zero entry in the data presentation which does not indicate 


absolute zero concentration. 
All pollutant data (except for particulate data) is 


taken at the monitoring site in integer parts per billion (ppb) 


but is presented here in micrograms per cubic meter (yg/m’*) 
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assuming standard temperature and pressure of 25°C and 760 mmHg 
C012 Ping ia bars), cespectavely.+.cthe. scale, factors, required 
to convert wg/m*® at standard conditions back to ppb for the 


various pollutants are given in the following table. 


TO CONVERT vg/m? AT 25°C 
POLLUTANT AND 760 mmHg TO ppb MULTIPLY BY 





The units of the meteorological parameters are given in 
the table. It should be noted here that inside temperature is 
monitored and recorded as a functional part of the system but is 
not presented in this report. 

Table III displays the monthly statistics for each 
monitoring station for the month. To insure statistical"sig- 
HS6acance cand to reduce, ithe possibility “of introducing a bias 
in the presentation, averages are computed only when at least 
50 percent of the samples are present, except for relative 
humidity and temperature, in which case 75 percent of the samples 
are required. If less than the required samples are present for 
a particular parameter, that entry will be blank. The number of 
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samples present for a particular channel is defined as the total 
possible number of five-minute samples for the averaging time 
less the computer downtime less the channel downtime less the 
channel calibration time. The averages in Table III are arith- 


metic averages with the following exceptions: 


« Wind speed and wind direction are 
computed using a vector averaging 
technique where the wind speed is 


treated as the vector magnitude. 


e Particulate averages are computed 


as the geometric mean. 


Table IV displays the daily averages. Again, 50 percent 
of the five-minute samples are required in order to compute an 
average except for the cases of relative humidity and temperature 
which require 75 percent. A blank entry indicates an insufficient 
number of five-minute samples present for that day. Wind speed, 
wind direction, and particulate averages are computed the same 


way as described in Table III. 


Table V presents the maximum daily five-minute average 
retained in the data base as well as the time of occurrence. A 
five-minute maximum average is printed if any samples are present 
for that day. Therefore, the maximum five-minute average for a 
channel which experienced considerable downtime or calibration 
time during the day in question may be misrepresentative of the 


maximum expected for that channel on that day. 
Table VI indicates the five largest averages for 


various averaging times. The table shows the period of time 


covered by the average. Maxima are chosen so that time segments 
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are independent. The maximum averages reported are found using 
a 'sliding average’ technique with the exception of the 24-hour 
particulate average, which is computed from midnight to midnight. 
For averaging times less than or equal to three hours, the slid- 
ing average is stepped one five-minute sample at a time. For 
longer averaging times the step size is twelve samples or one 
hour. For averaging times less than or equal to one hour 100 
percent of the five-minute samples must be present to compute 

an average. Averaging times greater than one hour require 90 
percent. Whether or not a sliding average is computed is solely 
determined by the number of samples present in that averaging 
time and is independent of daily and monthly averaging criteria. 


To demonstrate the functional dependence of recorded 
parameters upon wind direction, Table VII shows pollutant con- 
centration displayed in a bi-variate distribution with wind 
direction. The tables display the total number of five-minute 
samples occurring in each concentration and wind speed class. 
The mean concentration for all samples occurring in each wind 
class are also shown. This distribution demonstrates the 
dependence of high pollutant concentrations upon wind direction. 


Appendix A shows the stability wind rose diagrams. 


The wind speed classifications used in Appendix A are 
based on the Beaufort wind scale classification system. This 
is a system of estimating and reporting wind speeds, invented in 
the early nineteenth century by Admiral Beaufort of the British 
Navy. It was originally based on the effects of various wind 
speeds on the amount of canvas that a full-rigged frigate of the 
period could carry, but has since been modified and modernized. 
Im its present form for international meteorological use it 


equates: (a) Beaufort force (or Beaufort number); (b) wind speed; 


Ba Lo77 








Source: 
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(c) descriptive terms; and (d) visible effects upon land objects 


or the sea surface. One land adaptation is the NRM wind scale. 
The six basic wind speed classifications used in the 
1-3 “knots; “4-6 knots ; 7-10 knets?e-11-16 4eniots; 

and winds of greater than 21 knots. 


report are: 
l7=ZL. knots, 
table is a complete description of the Beaufort Wind Scale, 
by Helmut Landsberg, 1969. 


The following 


taken from Physical Climatology, 


BEAUFORT WIND SCALE FOR OBSERVATIONS AT LAND STATIONS 
































Explanatory 1 -grd. 
Ti | Mi/hr. | Knots Km/hr.. Mi/hr. | Knots! Km/hr.|  M/sec. Fr/sec. | 
| ‘ ' 
Caliaictreusakarn: iSmake rises wertitallve.vise.svecedscneces. | <r" biipea act is | 0.3 | 
JOS Meh UO Bias ols 5 }Direction of wind shown by smoke drift, | : 
a butenor iby) windsvane Siyctic cies scien in = | 1-3 0.3-155 1-5 
Lignt breeze..... }Wind felt on face:leaves rustle:ordinary | ang ‘ae 
vaneomoved byowind.....i'. 0 vce cehallccniee te La eee 1.6-3.3 6-11 
Gentle dbreeze....; Leaves and small twigs in constant mo- | | | 
tion;wind extends light flat............ | 8-12 7-10 12-19 3.4-5.4 12-18 
Moderate breeze..j;Raises dust and loose paper:small bran- | | | 
GheshaLemmove dianwrais ole «i-helalerstels steleleals - erate | 13-18) SEL-1G | 20=28 S519 19-26 
Fresh breeze..... |Smail trees in leaf begin to sway:wave- | 
{= lees formed on inland) waters... .c.c.0c.- 19-24 17-21 | 29-38 | 8.0-10.7 27-35 
Strong breeze....{Large branches in motion:whistling heard | 
) in telegraph wires:umbreilas used with ' 
GLSEAICUMEV, oye at clieterolele eh ote state etevereie telat «| ale miata 25-31 22-27 39-49 10. 8-13.8 36-45 
Haiehy windy. . <taye or iWhole trees in motion:inconvenience felt 
when walking “acains'® wiriGitan c'..< cles sleisiele 32-38 28-33 50-61 13.9-17.1 46-56 
Rresh gale. ....<. Breaks twigs off trees:generally impedes 
PELOSTSOSS crete eteialaialicreteveletetetalaie lolol ate ciaiel<taleleinls 39-46 62-74 17.2-20.7 | 57-68 
Strong galle...j.j.«. ;Slight structural damage occurs (chimney 
| pots and slates removed).......+.+-+ee-. 47-54 75-88 | 20.8-24.4 69-80 
Wnole gale....... Seldom experienced inland:trees uprooted: 
considerable structural damage occurs... 55-63 89-102 ; 24.5-28.4)| 81-93 
SiCO [Ems ol atoralclarate sci Very rarely experiences:accompanied by : | 
widespread: damazei. cic sc cles cle esis «lel clalers ale 64-72 | a 103-117 | 28.5-32.6 94-106 
ROU ADORIS6 Gao acoolloc cour Loc Oc du cooC oon o Geode oCaC ee ooraccEee 73-82 | 118-133 | 32. 7-36.9 | 167-121 
Moran ae eae el | mene omeree eats ale era 'e secret Oats Scie che tea Maen A972 | 134-149 | 37.0-41.4 | 122-136 
SHO CO OOU DOO AG OOO) OOOOH COO OCC CMO DDC OCT OCOD NOD OOUC OOO ACO DEE 93-102 150-166 | 41.5-46.1 | 137-151 
qooeu sete socbme ae a ee Sa Ste oS beens 104-114 167-183 | 46.2-50.9 | 152-166 
MOddoo6 Boo odo oGee Sec COC OL Or eae Ce CHCRS COC a 115-125 184-201 ; 51.0-56.0 } 167-183 
noogesdoooedosdoe ore ere ee eee, eR ee | 126-136 202-220 | 56.1-61.2 | 184-201 


Table 36 (p.119) in R.J. List (1951):Smithsonian Meteorological Tabdles:Smithsonian Miscell. Coll.Vol. 


if B-1978 


i Corresponding Limits of Wind Speed | 
i Specification for Use a A re ters aber 
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Table VIII demonstrates the diurnal variation of 
various recorded parameters. Hourly averages are determined by 
arithmeticallyv averaging five-minute samples, except for wind 
direction averages which are computed vectorially assuming unit 
vector magnitudes. Totals in the diurnal wind direction tables 
are vector averages of the columms and rows. For all parameters, 
a blank entry in the diurnal variation table indicates that less 
than half (i.e., less than 6) of the five-minute samples for 
that hour are present. 


All times given in the data presentation are Mountain 
Standard Time. 


To facilitate comparison of recorded concentrations to 
ambient air quality standards, the following regulations are 
presented. ) 


II B-1979 
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Particulate 
Annual G. M. 
24 Hr. Max.* 


Sulfur Oxides 
Annual 
24 Hr. Max.* 
S)Hr. Max. * 
1 Hr. Max. ** 


Oxidant 
1 Hr. Max. * 
8 Hr. Max.* 


Annual 


Hydrocarbons 
3 Hr. Max.* 


6-9 a.m. 


Carbon Monoxide 
Max. 8 Hrs.* 
Max. 1 Hr.* 


Nitrogen Dioxide 


Annual 





Units are micrograms per cubic meter and ppm in parenthests. 


*Not to be exceeded more than once per year. 


Primary 


75 g/m? 
260 


80(.03ppm) 
365(.14ppm) 


160(.08ppm) 


160(.24ppm) 


10000 (9ppm) 


40000 ( 35ppm) 


100(.05ppm) 


TABLE IT 


FEDERAL AND COLORADO STANDARDS 


Secondary 


60 ug/m? 
150 


1300(. Sppm) 


160 


10000 
40000 


100 


x*NOt to be exceeded more than once per month. 


II B-1980 


Non-Designated 


Area 


45 ug/m 


150 


15(.005ppm) 


1973 


70 ug/m 
200 


60(.02ppm) 
300(.1ppm) 


800(.28ppm) 


Designated 
1976 


55 ug/m 
180 


25(.009ppm) 
150(.05ppm) 


300(. 1lppm) 


Area 
1980 


45 g/m 
150 


10(.004ppm) 
55(.02ppm) 
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TABLE III 
AVERAGES FOR JULY 1 THRU: 31 


fr B-1981 


IT B-1982 
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TABLE IV 
DAILY AVERAGES FOR JULY 1 THRU 31 
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According to the data presented in AEC Safety Guide 
No. 23, the relationships between stability classes and Og are 
as follows (the values shown are averages for each stability 
classification...o, is the standard deviation of horizontal 
wind direction fluctuations) . 


Average Values 


Stability. Pasquill Tg 

a Classification Categories (degrees) 
Extremely Unstable A 25,-Os 
Moderately Unstable B 20% Oe 
Slightly Unstable C 15.466 
Neutral D TOe0= 
Slightly Stable E 530 
Moderately Stable F 245° 


Stability wind roses obtained at the trailers in the 
monitoring network are displayed in the following tables. 
Because of the relatively low heights above the surface (9 meters) 
at which the wind data is taken, the stability distributions are 
skewed toward the unstable end of the spectrum. That is, the 
unstable classes (A, B, and C) have a much higher frequency of 
occurrence than would be obtained with the Pasquill method of 


stability categorization (or with instruments at higher levels). 


Table 1 depicts the frequency distribution of Pasquill 
9 from data collected by M. M. 
Pendergast and T. V. Crawford at the Savannah River Plant 


stability categories based on co 


(Actual Standard Deviations. of Vertical and Horizontal Wind 
Direction Compared to Estimates from Other Measurements", 
Symposium on Atmospheric Diffusion and Air Pollution, September 


9-13, A974). Three distinet range patterns of stability class 
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RADIAN 
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distributions were observed: low, mid, and high, according to 


the height at which the Og Measurements were taken. 


TABLE 1 
FREQUENCY DISTRIBUTION OF PASQUILL STABILITY CATEGORIES 


Stability Cateseries based sa c. 








one Se B C 0 E F G 
3 a G5 s23- 1a <o5 <23 13 sc, <12 2 <o;5 Ct ee <3, < 24s. <5 C. <2 
10 22.5 13.3 21.2 23.5 8.3 0.5 a5 
35° 3-193 11.3 19.4 32.4 15.9 0.7 os LOW RANGE 
91 9.5 6.7 iass raed 29.5 18.4 BE 
137 9.3 5.3 na zn.8 28.5 ee ee 
182 7.0 ge 6.8 5 25n0 <3.6 33.7 
25 Lal 4.3 9.5 17.7 27.6 22.9. 10.4 HIGH RANGE 
304 ype = | 8.0 Wace 23.7 aed yy oes 
Also, Figure 1 (from D. H. Slade; Meteorology and 
Atomic Energy, 1968, p. 52) demonstrates that the line represent- 


ing very stable conditions (which by their nature are associated 
with light winds) branches into three separate lines near the 
ground. The curve at the left represents the smallest values of 
6 usually observed. The curve that branches off to the right 
reflects the contribution of very low-level wind direction meander 
to the total standard deviation. These meandering oscillations 
decrease in amplitude very rapidly with height under stable 
conditions. The central curve represents typical inversion 
conditions. Actually, for a given stability condition, values of 
ore) will always be greater when the wind is light than when it is 
strong. This phenomena is most noticeable in the lowest layers. 


II B-2091 


RADIAN 


CORPORATION 


€00 













em ewen- 
qvaoccd 








a 

a 

ce) 

{ 
veny strane 







vorearny 
mOuTAAl 
Very untras_e 





HEIGHT (C1) 


nN 
Qa 
oO 
J 


mooLAaatey uusteeee 


he) : 
re] 5 ite} 13 20 23 33 
STANOARD GEVIATICN Cf LATERAL WINS Chalzstics 
3 (¢09) 
FIGURE 1 


The vertical variation of the lateral wind- 
direction standard deviation (0,) for various stability 
regimes. The curves represent average or typical con- 
ditions with the exception of the two outer "very stable" 
lines, which represent extremes. 


The large surface values of To for unstable conditions 
do not decrease very rapidly with height. As in the case of 
very stable conditions, the greatest lateral fluctuations during 
a very unstable thermal structure occur with very light winds. 
As a general rule, for a given insolation condition, increasing 


wind speeds are associated with profiles of Tg that tend toward 
neutxal stability. 


The majority of the trailers in the network recorded 
very light winds throughout the month. Therefore, the stability 
distributions had a predominance of high J values and, hence, 
unstable classifications. Those trailers with the highest 
average winds (and fewest nearby obstacles to the flow) generally 


had the more reasonable and representative low-level stability 
elass’ d¥stributions.. 
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GENERAL DESCRIPTION OF AIR MONITORING PROCRAM 


Radian ‘Corporation; fuuder contractoteithe C-b Oil 
Shale Project, is performing the data compilation and reporting 
of air quality and meteorological data at one monitoring site 
in Northwest Colorado. The site measures and records concen- 
trations of particulates, sulfur dioxide, oxides of nitrogen, 
hydrogen sulfide, total hydrocarbons, methane, and carbon 
monoxide. A 200-foot meteorological tower provides wind 
direction, wind speed, temperature, and relative humidity data 
at four levels (8, 30, 100, and 200 feet). Other meteorological 
variables measured at the tower site are insolation, barometric 


pressure, and precipitation. 
Figure I shows the configuration of the monitoring 


station. The station provides a sturdy and protective covering 


for the monitoring equipment. 
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A. Air Quality Instrumentation 


Nitrogen oxides are measured with a Meloy Model NA520 
analyzer. This dual-channel analyzer is based on the chemilu- 
minescent principle and continuously monitors both NO, and NO. 
A subtraction circuit in the instrument provides a continuous 
NO2 output, but is not used in Radian's.system. NO? is cal- 
culated once a second by the computer by subtracting the NO 
value from the NOx value, thus avoiding any drift which might 
occur in the NO, output of the instrument. This instrument has 
a minimum detectable sensitivity of 5S ppb (parts per billion) 
and a linearity of 41%. 


Sulfur dioxide is measured with the Meloy SA185-2A 
analyzer while hydrogen sulfide is measured with the Meloy SA185-2 
analyzer. The hydrogen sulfide analyzer uses a Meloy Model S0O2-1 
sulfur dioxide scrubber and the sulfur dioxide analyzer uses a 
Meloy Model H,S-1 hydrogen sulfide scrubber. The Model SA185-2 
is a continuous analyzer and utilizes the flame photometric 
principle of operation. The minimum detectable sensitivity for 
the Model SA185-2 is 5 ppb with a linearity of +1% and the minimum 
detectable sensitivity for the Model SA185-2A is 2 ppb with a 
linearity of +1%. 


Ozone is measured with a Meloy Model OA350 analyzer. 
This instrument, based on the chemiluminescent principle, pro- 
vides continuous measurement of ozone. The minimum detectable 


sensitivity_is 0.5 ppb and the linearity is #1%. 


Total hydrocarbons, methane, and carbon monoxide are 
monitored with a Bendix Model 8200 gas chromatograph analyzer. 
This instrument, which uses a plume ionization detector, has a 
minimum detectable sensitivity of 5 ppb for all three components. 
The Model 8200 works on a five-minute cycle, i.e., one air 
sample is analyzed every five minutes, and the results are dis- 


played for five minutes via a sample and hold circuit. 
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The air sample is drawn in through a glass cane and 
manifold supplied by the Ace Glass Company. The system has a 
25mm diameter, through which a constant air flow is provided 
byean ainepump rated at) 60 cim at OY head pressure. \£ The manifold 
has. sampling ports to which 1/4" teflon lines to the instrument 
are connected. All joints in the sampling system are secured by 
O-ring compression fittings. The manifold is contained in a 
heated (100°F) chamber to prevent condensation of moisture. . The 
teflon lines from the manifold to the instruments are insulated 
with 1/8" wall thickness rubber tubing. 


The trailer has four heavy duty high volume particu- 
late samplers (Hi-Vols). Fiberglass filter paper is used for 
the collection of particulate samples, after which each filter 
is brought to a controlled humidity before weighing. Each Hi- 
Vol has a flow recorded to permit correction for changes in air 
flow as the filter becomes loaded with particulates. Each Hi- 
Vol runs for a 24-hour period (midnight to midnight) and is 
turned on and off by the computer. The Hi-Vols, which were 
manufactured by Radian, were designed foliowing guidelines re- 


commended by the Environmental Protection Agency. 


In addition to the normal Hi-Vol particulate samples, 
a duplicate Hi-Vol sample is collected every sixth day on 
special filter paper for trace element analysis. Once each 
quarter these samples are composited and analyzed for gross 


radioactivity and trace element content. 
B. Calibration Procedures 
The trailer contains a Meloy Model RAD-1 calibration 


unit... Thispanstrument; provides, ai zero air supply, SO span gas 


from an SO, permeation tube, and NO span gas obtained by precisely 
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diluting bottled NO span gas. The computer-controlled 

calibration of all instruments is automatically perfcrmed once 

a day. Each instrument is first switched to zero; the computer 
monitors the output of each channel and takes a new zero reading 
after a stable zero signal has been reached. This zero reading 

is compared by the computer to the zero reading obtained 24 hours 
before, and if a drift in excess of 10 ppb has occurred, an 

excess zero’ drift light for the channel in question is’ turned ’on 
on the System Status Panel. Next, span gas is supplied to each 
channel and the computer decides when a stable span value has been 
reached. This value is recorded and compared to the previous day's 
value.\ “An excess span drifce light on the System Status Panel is 
turned on if a drift exceeding 10 ppb occurs. The instruments are 
then returned to the monitor mode and after two minutes the con- 


puter resumes data taking. 


The bottled NO gas used at each site was obtained from 
Precision Gas Products. Pre-purified grade hydrogen is used in 


the SO, analyzers. 


The SO» permeation tubes were manufactured by Metronics 
Association, Inc. Their output has been verified by comparison 
to the output of National Bureau of Standards tube 10-42. Both 
SA185 analyzers in each trailer are calibrated with the SO, from 
the permeation tube. This instrument responds to the number of 
sulfur atoms per molecule; thus, SO, can be used to calibrate 
both the HS and SO, monitors. 


The Model OA350 ozone analyzer has its own calibration 
system which provides a zero check and a span check. The ozone 
calibration system is verified by comparison to a calibrated 


ozone generator maintainec in Radian's laboratory in Rifle. 
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The Model 8200 total hydrocarbon, methane, and carbon 
monoxide analyzer is calibrated with undiluted span gas obtained 
from AirCo's Rare and Specialty Gas Division. This span gas con- 
tains methane and carbon monoxide in air, the methane being used 
to calibrate both the total hydrocarbon channel and the methane 
channel. The Model 8200 is zeroes with air from a Bendix Model 
83834 zero air unit. ..lImeaddition, the.instrument is electronically 


re-zeroed at the start of every five-minute cycle. 


The Hi-Vol particulate samplers were calibrated using 
a Calibration Kit from General Metal Works. 


C. Data Acquisition System 


The basis of the data acquisition system is a Data 
General NOVA 1200 minicomputer. The NOVA, which has a basic 
cycle time of 1.2 usec, is equipped with automatic program load 
and power fail/automatic restart features. The computer utilizes 
16K 16-bit words of core memory. Analog-to-digital conversion 
is accomplished via an ADC built by Radian Corporation. The 
input/output unit for the system is Texas Instrument's KSR 733 
keyboard/printer. This model teletype provides keyboard entry 
and hardcopy printed output. The data are also recorded on a 
cassette magnetic tape unit with three drives. The cassette 
unit is utilized for program storage and loading as well as for 
recording. To reduce wear on mechanical parts, the power to the 
teletype and cassette units is turned on only when the unit(s) is 
(are) to be used. Several important functions in the instruments 
as well as in the computer and the trailer are monitored by means 
of lights on a System Status Panel. These data lights are written 
onto cassette tape to monitor the complete status of the system 
every five minutes.” The Data Acquisition System also monitors 
the presence of LO00V power from the power lines. In its absence, 


Ehe scomputer, “whieh is powered by batteries, switches all trailer 


kp B-ZE35 


z?ADAN 
CORPORATION 


systems to battery-provided power. If the line voltage is 
restored before the batteries are discharged to a specified 


level, the trailer system is switched back to line power. 


D. Meteorological Instrumentation 


200-Foot Meteorological Tower 

The tower has instrumentation at four levels: 8 feet, 
30:feet >: 100*feet,, “and ZOO feet: “At-akilVfour® Levels ,. there. are, 
wind speed, wind direction, and temperature and relative humidity 
sensors in a power-aspirated radiation shield. Temperature 
difference thermistors (also in power-aspirated radiation 
shields) and their associated circuitry take lapse rate measure- 
ments for the 30-foot to 100-foot layer and the 30-foot to 
200-foot layer. In addition; this site Ras ‘a Precision Spectral 


Pyranometer, a barometer, and a tipping bucket rain/snow gage. 


The wind direction and speed apparatus used at each 
measurement level of the tower is the Model 1074-2 wind sensor 
by Meteorological Research, Inc. (MRI). This sensor has a 540° 
potentiometer for wind direction and a light chopper for wind 
speed. This sensor is rugged, with an all-weather coaxial cup 
and damped vane assembly. The prototype model has been in 
operation for years under the most demanding weather conditions, 
performing continuously with the utmost reliability. The wind 
sensors on the tower have been specially treated with a black 
paint which will promote warming of the exposed surfaces of the 
sensor and thereby reduce ice and snow accumulations on the 
moving parts of the apparatus. The specifications on the Model 
1074-2 are as follows: 
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Wind Speed 


Stareime Thresholds 0.75 mph. 

Response Distance: 18 feet (63% recovery). 

Flow Coefficient: 7.9 feet/Revolution. 

Aceusacy: £0.4 mph or 17 Cwhichever is greatest) 


Wind Direction 


Starting “Threshold: “0.75 mph. 

Delay Distance: 4 feet (50% recovery). 
Damping” Ratvo= “O85-te 70. 6S 

Accuracy (540° system): 17%. 

Range: 0° to 540°. 


The relative humidity and temperature sensors are 
mounted within a power-aspirated radiation shield at each tower 
level. All aspirators and sensors are of the Model 840 Series 
by MRI. The aspirated shielded housing is designed to provide 
maximum radiation protection to the sensor. Ambient air is 
drawn into the shield and across the sensors at approximately 
15 feet per second. This intake air is essentially sampled 
from a hemispherical space which is approximately 3-inch radius 
from the tube opening. Speed of the incoming air at the 
perhiphery of this hemisphere is approximately 1 mph. 


The temperature sensor is comprised of a dual thermistor 
and resistor network. This circuit provides a linear resistance 
change with an air temperature change. The relative humidity 
sensor is placed alongside the temperature elements inside the 
shield where it is exposed to a constant flow of air. Circulation 
to both sides of the sensing element produces accurate monitoring 
with a good response time. The specifications on the sensing ele- 


ments are as follows: 
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Temperature 


Accuracy: +0.25°C. 
Ranga ~.50 46 }to +50° CG; 


Humidity 


Aceurdey; “23.07 Ra. 
Range: 0% to 100% Relative Humidity. 


Measurements of temperature difference are taken for 
two layers, the 30-foot to 100-foot and the 30-foot to 200-foot 
layer. The thermistors and circuitry used for these measurements 
are separate from the thermistors measuring air temperature. The 
use of separate thermistors and circuitry to measure AT allows 
for much greater accuracy and resolution in the measurements, 
which is necessary for stability assessments. Two AT thermistors 
are at the 30-foot level, one is at the 100-foot level, and one 
is at the 200-foot level. All of these AT thermistors are mounted 
within power-aspirated radiation shields. The specifications on 


the AT instrumentation are as follows: 


Accuracy: +0.1°C. 
Range of AT Circuit (Lower Level-Upper Level): 
+9F° to -9F°. 


All instrumentation, except at the ground level, is 
mounted at the end of 12-foot retractable booms. These booms 
are 3-inch box beams which are on rollers and can be retracted 


to the instrument platforms for instrument maintenance. 


The meteorological tower itself is a 200-foot Rohn 
Model 80 Guyed Tower, designed for 40 pounds per square foot 
wind load with %" of radial tee per ENA Standard RS-Z222-5 to 
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support four levels of meteorological equipment. The material 
consists of tower sections with a tapered base, three retractable 
booms 12-feet long, three outside work platforms, an inside 
ladder for climbing, two base ground kits and one anchor ground 
kit. The cable-type Safety Climbing Device consists of a cable 
and attachment mechanisms with a locking sleeve and safety belt. 


The tower is lighted and painted according to FAA specifications. 


The signals from the tower instrumentation are fed 
from multiple signal cables into transmitters mounted at the base 
of the tower. After signals have been converted to analog 
sPenals, “they “are field tito Ya “junetion box ftaliso at the tower 
base, where they are assimilated into one coaxial cable. The 
signals are then run underground within 3" PVC conduit to the 
A-to-D assembly, where they are processed. The transmitters are 
shielded and insulated from the elements. The signal cable is 
run underground in PVC conduit in order to minimize damage from 


the weather or from various rodents in the region. 


The auxiliary equipment at the tower site consists of 
a heated tipping bucket rain/snow gage, an analog barometer, 
and a Precision Spectral Pyranometer. The rain/snow gage is the 
Model P511-E unit by Weather Measure. In the case of this gage, 
the durability and reliability of a tipping bucket gage are 
combined with heavy-duty electric heaters to make this an all- 
purpose precipitation sensor. This gage may be used to measure both 
snowfall and rainfall. An insulating cover of poly-vinyl chloride 
and a thermostatic control insure the proper gage temperature. 
The thermostatic control is adjustable from 0 to 35°C. Snow 
falling into the inlet funnel is melted. The resulting water 
(from rain or snow) drains into a precision tipping bucket 
mechanism which activates a mercury switch each time the bucket 
filis and tips. The gage isteonstructéed obidirable corrosion- 


resistant materials to provide many years of service. The 
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specifications; fox, this, gage.are as, follows.: 


Onrefices, 8) dmches. 

Gal. i-bra tiom:-.9 0,014 nien . 

Aecuracys <0..5% (Calibrated..at,..0:.5,in/hr). 
Sensor: Chrome-plated tipping buckets. 

Switch: Mercury, 0.l-second closure. 

Heat Control: Thermostat adjustment, 0 to 35°C. 


The barometer is the B242 Analog Output Barometer by 
Weather Measure. This barometer provides an output voltage that 
is linearly proportional to pressure. The specifications on this 
instrument, which is mounted inside the monitoring trailer at the 
site, are as follows: 


Range: Specially designed for the 100 millibar 
interval from $/25, milLlibars.to 825 .millibans. 
Resolution: Infinite. 

Linearity: +0.5 millibar, over the 100 millibar 
interval. 


The pyranometer at the site is the Eppley Precision 
Spectral Pyranometer. This instrument is used for the measure- 
ment of sun and sky radiation totally or in defined wavelength 
bands. The pyranometer is levelled and mounted atop a wooden 
stand 4% feet from the ground surface. Care nas been taken to 
eliminate the effects from all outside influences, such as 
reflection or shadows, on the pyranometer. The instrument 
characteristics are as follows: 


Sensi.bivity jwe wivic per cal/em°/min. 
Independence: 300 chms. 

Temperature dependence: Sensitivity constant to 
within +l percent over the ambient temperature 
range from -20 to +40°C. 
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Linearity: Response linear up to intensities 
Or realy em (mim, 


Response seine: I second (4/e signal). 


All instrumentation is factory-calibrated and is field- 
calibrated at various intervals. Sling psychrometers are used to 
calibrate the humidity sensors; known temperatures and/or resis- 
tances are used to calibrate the thermistors; and an rpm cali- 
brating unit is used to calibrate the anemometers. The wind 
direction instrumentation is aligned to true north (reference 


direction) by means of a surveyor's transit. 
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MICROMETEOROLOGICAL AND TERRAIN FEATURES 


The Piceance Creek Valley and C-b Shale Oil Tract are 
situated such that many microscale meteorological phenomena 
affect the region where the ambient air monitoring unit is located. 
Trailer 023 and its associated 200-foot meteorological tower are 
located atop a plateau to the south of the valley, high enough 
to be affected mostly by gradient flow conditions. 


The elevation at the meteorological tower site (Trailer 
023) is 6940 feet above sea level. The largest gradients in eleva- 
tion in this area, of course, occur at the Piceance Creek Valley 
walls. However, the northern valley walls are slightly steeper 
than those at the southern boundary of the valley, which then 
slopes upward gradually toward the C-b Tract. The Piceance Creek 
Valley decreases in elevation from east to west in this area, so 
that nighttime katabatic cold-air drainage flows advect from east 
EO WesSE. 


Site’ O23) 1s approximately 2.5 miles south of the 
Piceance Creek Valley. This location is relatively high com- 
pared to its surroundings, with the nearest point having an eleva- 
tion greater than 7000 feet being .5 miles to the south of the 
tower. The tower itself is on the top of a small knoll located 
between Scandard and Sorghum Gulches. Because of its location 
and the irregularities of the surrounding terrain, meteorological 


patterns are varied here. 


Wind instrumentation is mounted at four levels of the 
meteorological tower: 8 feet, 30 feet, 100 feet, and 200 feet. 
The top level of the tower generally remains in gradient wind 


flow. That is, the winds at that level are normally generated 
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by synoptic-scale features and are usually separated from terrain 
features and*micrometeorological circulations. —-Oecasionally,«a 
weak anabatic flow influence is experienced. However, such is not 
the case with the three lowest measurement levels. To varying 
degrees, these levels are influenced by both the katabatic and 
anabatic circulation cells. However, when strong pressure gradient 
forces exist in the region and the synoptic-scale wind flow is 
strong, all four tower levels will reflect a gradient wind flow as 


the winds increase in strength and height. 


The terrain atop the plateau is generally barren and 
fairly rugged, with a few scattered small trees. The topsoil 
dries sapidly and is very fine, resulting in blowing dust when 
dry, windy conditions exist. In the Piceance Creek Valley, the 
terrain is fairly grassy and flat, with steep valley walls on 
either side. Surface winds are normally rather light in this 


valley unless channeling effects occur. 


During clear nights with rather light pressure gradient- 
induced winds, rapid radiational cooling will occur in the region 
because of the barren nature of the terrain and the generally 
day character Of the air In. this portion@of the ‘country. *As’a 
result, the diurnal range of temperatures will be extremely 
large. Because of the katabatic flow in the valley, nighttime 
temperatures will generally be lower in the valley than on the 
plateau. During the winter, especially, temperatures in the 
valley may be 20F° lower than they are on the plateau during the 


early morning hours. 
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LY. OPERATING TIME ANALYSIS FOR EACH SITE 


This section presents the operating statistics for 
each of the major subsystems contained in the monitoring station. 
Table I shows the specific number of hours that each of these 
subsystems were inoperative for the month. The column labeled 
"DIGLTIZING SYSTEM" indicates the entire data acquisition system; 
therefore, downtime hours appearing in this column means total 
loss of data. These instances include, in addition to computer 
downtime, power failures, no power available, and self-automated 


shutdown periods such as during air conditioner malfunctions. 


Calibration time is not considered to be downtime and 
is, therefore, not included in the downtime figures. The amount 
of time used in calibrating the instruments is given at the 
bottom of the downtime analysis table and is reported as total 
calibration hours for each channel for the entire month. As is 
evident in the calibration figures, channels can be calibrated 
independently of one another. No calibration time is given for 
particulate monitoring since Hi-Vol calibration occurs infre- 
quently and only during the off-duty cycle for each Hi-Vol 
while another Hi-Vol is taking data. 
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V. MONTHLY METEOROLOGICAL SUMMARY 


A. Summary of the Meteorological Conditions over 
North America during August 1977 


Slightly above normal or above normal temperatures 
affected most sections of the country during August 1977. 
Exceptions were the north central section of the United States 
and the Rockies which experienced slightly below normal 
tmperatures. The central and southeastern sections of the 
country experienced near normal temperatures. Precipitation 
totals were generally above normal except for the Rockies where 
slightly below normal precipitation totals occurred. Precipi- 
tation totals were excessively above normal along the west 
“coast and near normal in the northeast. The polar front jet 
stream was located in the northern United States. Zonal 
flow dominated throughout most of the month. 


Extratropical low pressure systems were somewhat more 
frequent during August than during July. The low pressure 
systems primarily affected the Great Plains. The dates and 


locations of these low pressure systems are as follows: 


Cebit: Great Plains 
L6Gh .-~ L/th:: Great Lakes 
26th = 27th: Great Plains 
30th «-= dist: Great Plains 
Sui ste Upper Midwest 


On a sectional basis, the following temperature and 
precipitation anomalies existed during August. 
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Section Temperature 
Northeast Slightly above normal 
Ae lane ive Slightly above normal 

Seaboard 


Noreh Central Slightly below normal 


Central Near normal 

Southeast Near normal 

Southwest Slightly above normal 
Rockies Slightly above normal 
West and Above normal 


Pacific Northwest 
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Precipitation 


Near normal 


Variable; mostly 
normal 


Variable; mostly 
normal 


Variable; mostly 
normal 


Variable; mostly 
normal 


Variable 
Variable; mostly 


above 


above 


above 


above 


slightly below normal 


Variable; mostly 
excessively above 
normal 
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B. Summary of the Meteorological Conditions in 


August LO77 


Grand Junction, Colorado, sixty miles to the south- 
southwest. of the Tract C-b, received a total of 0:59 inch of 
precipitation during August, which is 0.46 inch below the monthly 
normal of 1.05 inches. Measurable precipitation occurred on 
the. 15th, .l7th, 26th;oand the.2/th.. The region reeeived 79 per- 
cent of the possible monthly sunshine. Sky cover by cloudiness 
averaged 4.8 out of a possible 10 during the daylight hours. 

The region had eight clear days, nineteen partly cloudy days, 
and four cloudy days during the month. 


Air mass changes were infrequent during August. Only 
four frontal passages occurred during the month due to the 
weakness and northern location of the westerlies. Transport 
winds were approximately the same strength in August as during 
July. Weak continental polar cold frontal passages occurred on 
the 5th and the 10th. Maritime polar cold frontal passages 
occurred on the 26th and the 30th. 
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€. Summary Of the Meteorolorcireal Conditions in the 
Oil Shale) Traces C-b: Regron during sugusies 1977 

Several short wave troughs moving through western 
Colorado accounted for the slightly above normal precipitation 
in the Tract C-b region during August. Precipitation occurred 
on the Sth, Sth, both, lvth, 2st, 22nd, and the 24th through 
the 27th. Weak continental polar cold frontal passages 
eceurred on the Sth “and ‘the 10th. - Maritime pollam cold) frontal 
passages occurred on the 26th and the 30th. 


Monthly average temperatures recorded at the meteoro- 
logical tower during August were 66.1°F at 8 feet, 65.8°F at 
30 feet, 65.8°F at 100 feet, and 66.1°F at 200 feet. These 
averages are approximately 3F° lower than those recorded during 
July. The warmest days of the month were the 2nd, 3rd, 7th, 
gen, 9th, and the 14th. The coolest days were the 26th, 27th, 
and the 28th. The highest temperature recorded at the meteoro- 
logical tower during August was 89°F at the 8-foot level on 
the 2nd, 3rd, and the 7th. The coldest temperature recorded at 
the meteorological tower was 38°F at the 200-foot level late at 
Haight on the 26th, and*early-in the®*morminetons thev27 th 


Relative humidity data was obtained only at the 8-foot 
level of the meteorological tower during August. The average 
relative humidity during the month was 44.6 percent. The most 
humid days at the 8-foot level were the 5th, the 16th through 
the 19th, and the 27th. The driest days were the 3rd and the 
7th through the 10th. Wind direction data was obtained at the 
meteorological tower from August 12th through the 3lst at the 
8-, 30-, and 200-foot levels. At the 100-foot level, wind 
direction data was obtained from the 24th through the 3lst. 


Wind speed data was obtained at the meteorological tower from 
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AuguSt¢4thsthreugh the 3ist.at.all-four- levels... Resultant wind 
vectors at the meteorological tower during August were as follows: 
222.9 degrees at 2:0 miles per hour at 8.feet;, 222.0 degrees at 
2.6 miles per hour at 30 feet; and 224.4 degrees at 3.6 miles 
per hour at 200 feet. 


The scalar average wind speeds associated with these 
resultant wind vectors were 5, 7, and 8 miles per hour, 
respectively. The Ekman spiral and Ekman effect, i.e., a veering 
in direction and increase in speed as a function of increasing 
height above the surface, were in evidence during most of August. 
A reference to the August wind rose for the meteorological tower 
indicates that the winds at that location were primarily south- 
southwesterly with a high percentage of southwesterly winds in 
addition. 


The windiest days of the month at the meteorological 
tower were the 4th, 5th, the 24th through the 26th, and the 30th. 
The days having the lightest winds were the 22nd, 27th, and the 
28th. The highest five-minute average wind speed recorded at 
the tower during August was 33 miles per hour at the 200-foot 
level on the 26th. 


Precipitation totals in the Tract C-b monitoring net- 
work during August were generally slightly above normal. 
During August 1.68 inches of precipitation were recorded at the 
meteorological tower. The largest daily precipitation total 
recorded in the network during August was 0.33 inch on August 
26th. The greatest five-minute precipitation total recorded 
during the month was.0.08 inch (a precipitation, rate of 0.96 
inch/hour), recorded on the 5th. Measurable precipitation 
(e201 anch) was) mecorded,at the meteorological tower on the 
5th, <ehe [5th through the 17th, 2Zist, 22nd, nd the 24th through 
thes27 th. 
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The monthly average station pressure during August 
was 793.3 millibars at the meteorological tower. This reading 
is 0.9 millibars lower than the July average. station pressure 
of 794.2 millibars. The highest daily average station pressures 
Sé€eurzed onvthesist} «2nd;,and the.Ll6th through the, 20th... The 
lowest daily average station pressures occurred on the 25th 
Ehzouch the 27th and the 30th. 


The amount of cloudiness remained approximately the 
same in the Tract C-b region during August, compared to the July 
cloud cover and insolation statistics. The region received an 
insolation total of 13,962.4 langleys during a 30-day averaging 
period, which is equivalent to a daily average insolation total 
of 465 langleys/day. This average is below the normal for August 
of 530 langleys/day in the Tract C-b region. On a diurnal basis, 
the greatest solar radiation rates occurred between 1100 and 
1200 hours. The greatest daily radiation totals were received 
Onetie W sits 2nd andtehe sth, “The,lowest,daily. solar, radiation 
totals’merenreceived, on, jthe, 1/th,.2lst, nd, the. 24th.;. The 
greatest five-minute radiation total received during August was 
8.55 langleys (a rate of 1.71 langleys/minute) , which occurred 
on the 6th. The largest hourly insolation total received during 
August was 84 langleys, which occurred on the 19th between 1200 
and 1300 hours. 


Because of the progressively decreasing solar elevations 
and the increasingly shorter periods of daylight that prevailed 
during August, the total possible solar radiation which could be 
received during a day decreased monotonically throughout the 


month. 


The unstable stability classes occurred more often 
during August than during July. Using the Pasquill method of 


stabawityi determination, ;-C! stability. (slightly, unstable) .was 
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the most common stability, occurring during 138 daytime hours, 
or 4l percent of the time: Im decreasing order ofsfrequency, 
"D “(reutral ‘stabi Prey) “stabilpey cecurredcduring tl 2Z2-h@urs - jor 
36 percent of the time, and "B" (very unstable) stability 
occurred “during "60 “Hours /-er®23 percent of! thertimes puAtcCex- 


tremely unstable) stability did not occur. 


Data using the lapse rate method of stability 
determination (S was obtained from August 22nd through the 
3lst at Level II. Level I was inoperable throughout the entire 
month. Using the lapse rate method of stability determination 
(S), the neutral ("D"), slightly stable ("E"), and extremely 
stable ("F") stability classes were the most prevalent during 
the last part of August. In general, stable and/or neutral 
conditions prevailed during the nighttime hours and unstable 
and/or neutral conditions prevailed during the day. The following 
table is a diurnal breakdown of the various stability classes. 
As one proceeds from "A" to "F", the stability class ranges from 
extremely unstable to extremely stable. The column labeled 
"number of occurrences" indicates the number of times a 
particular stability class occurred during the period on an 
hourly basis. Level II presents the temperature change versus 
height values eS that were considered between 30 feet and 
200 feet. 


Data “for “the ‘standard "déviation %f stheshorizontal 

wind (55) method of stability determination was obtained at the 
8-, 30-, and 200-foot levels from August 12th through the 3lst. 
Data for the 100-foot level was obtained from August 24th through 
the 3lst. Using the standard deviation of the horizontal wind 
(c,) method of stability determination,.“E” stability, was ‘the 
doee common stability classification at the 30-, 100-, and 200- 
foot levels due to the moderately strong winds at those levels. 
At ‘the~8-Tfoct Levels /the*"D""’ stability elass@ ia eationiwass the 
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most common ‘stability classification. ~The stabi lrey distribweions 
for the 30=;° 100-, and 200=-foo0t Vevels-wereysimi lan. 2*ihe  6-5o00t 
level of the tower exhibited higher percentages of the unstable 


classes because of excessive mechanical turbulence. 


No vertical direction wind data was obtained from the 
bivanes during August. Thus, no comparison may be made of o 


6) 
values between the bivanes and the standard wind instrumentation. 
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ple DATA PRESENTATION AND SUMMARY 


Thiss "section includes summaries ‘for various recorded 
data,at thie imnons Eorane ‘Sites. © Tnesdata’ presentations indicate 
the variability of pollutant concentrations and meteorological 
parameters wich Location and time, In addition, the presenta- 
tions indicate the functional dependence of pollutant concentra- 
tion with wind direction. All data except suspended particulates 
(24-hour samples) are sampled once each second, but recorded as 
five-minute arithmetic averages of the one-second samples. This 
averaging technique tends to smooth instantaneous maximum values, 
and is especially evident when comparing wind gusts to local 


weather bureau data. 


Inherent to any data acquisition system is random noise 
both from the recording instruments and quantization in the ana- 
log-to-digital conversion. The lower threshold for all analytical 
instruments is twice the maximum noise level generated by the 
instruments: This lower threshold is 5 ppb for all Instruments; 
except for the ozone anal yzer>—for-whach,1t_s-.0..5.ppb.— There- 
fore, any values appearing in the data presentations that are 
Bess Elan > ppb anareate only a trace of pollutant in. question 
and should not be construed to be absolute levels. In addition, 
the recorded quantity is simply random noise and averages tend 
toward zero. Thus, when concentrations are below the lower 
threshold of the analytical instruments they may appear as a 
zero entry in the data presentation which does not indicate 


absolute zero concentration. 
ALT pollutant data (except for particulate: data),is 


taken at the monitoring site in integer parts per billion (ppb) 


but is presented here in micrograms per cubic meter (yg/m°) 
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assuming standard temperature and pressure of 25°C and 760 mmHe 
(1013.2. millibars), respectively, The sealbe factors nequired 
to convert wg/m’* at standard conditions back to ppb for the 


various, pollutants.are given in the. following table. 









TO CONVERT ug/m? AT 25°C 
AND 760 mmHg TO ppb MULTIPLY BY 






POLLUTAN 





The units of the meteorological parameters are given in 
the table. It should be noted here that inside temperature is 
monitored and recorded as a functional part of the system but is 
not presented in this report. 


fable, lad idisplays,.the monthly.statistics foreach 
monitoring station for the month. . To insure statistical sig- 
nificance, and to reduce the possibility o£ introducing a bias 
in the presentation, averages are computed only when at least 
50 percent of the samples are present, except for relative 
humidity and temperature, in which case 75 percent of the samples 
are required. If less than the required samples are present for 


a particular parameter, that entry will be blank. The number of 
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samples present, for a particular channel is defined as the total 
possible number of five-minute samples for the averaging 
less the computer downtame less the channel downtime less th 
channel calibration time. The averages in Table III are 


metic averages with the following exceptions: 


- Wind speed and wind direction are 
computed using a vector averaging 
technique where the wind speed is 


treated as the vector magnitude. 


- Particulate averages are computed 


as the geometric mean. 


Table IV displays the daily averages. Again, 50 percent 
of the five-minute samples are required in order to compute an 
average except for the cases of relative humidity and temperature 
which require 75 percent. A blank entry indicates an insufficient 
number of five-minute samples present for that day. Wind speed, 
wind direction, and particulate averages are computed the same 


way, as described in Table III. 


Table V presents the maximum daily five-minute average 
retained in the data base as well as the time of occurrence. A 
five-minute maximum average is printed if any samples are present 
for that day. Therefore, the maximum five-minute average for a 
channel which experienced considerable downtime or calibration 
time during the day in question may be misrepresentative of the 


maximum expected for that channel on that day. 
Table VI indicates the five largest averages for 


varlous averaging times. The table shows the period of time 


covered by the average. Maxima are chosen so that time segments 
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are independent. The maximum averages reported are found using 
a 'sliding average' technique with the exception of the 24-hour 


particulate average, which is computed from midnight to midnight. 
For averaging times less than or equal to three hours, the slid- 
ing average is stepped one five-minute sample at a time. For 
longer averaging times the step size is twelve samples or one 
hour. For averaging times less than or equal to one hour 100 
percent of the five-minute samples must be present to compute 
an average. Averaging times greater than one hour require 90 
percent. Whether or not a sliding average is computed is solely 
determined by the number of samples present in that averaging 


time and is independent of daily and monthly averaging criteria. 


To demonstrate the functional dependence of recorded 
parameters upon wind direction, Table VII shows pollutant con- 
centration displayed in a bi-variate distribution with wind 
direction. The tables display the total number of five-minute 
samples occurring in each concentration and wind speed class. 
The mean concentration for all samples occurring in each wind 
class are also shown. This distribution demonstrates the 
dependence of high pollutant concentrations upon wind direction. 


Appendix A shows the stability wind rose diagrams. 


The wind speed classifications used in Appendix A are 
based on the Beaufort wind scale classification system. This 
is a system of estimating and reporting wind speeds, invented in 
the early nineteenth century by Admiral Beaufort of the British 
Navy. It was originally based on the effects of various wind 
speeds on the amount of canvas that a full-rigged frigate of the 
period could carry, but has since been modified and modernized. 
In its present form for international meteorological use it 


equates: (a) Beaufort force (or Beaufort number); (b) wind speed; 
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Ce) deseniptive terms; and (d) visible effects upon land objects 


or the sea surface. One land adaptation is the NRM wind scale. 


The six basie wind’ speed classifications used inuthe 
Fepore are-." l-3 knots. "4-6" knots; 7-LOM knots, ° 11-165 knotss 
17-21 knots, and winds of greater than 21 knots. The following 
table is a complete description of the Beaufort Wind Scale, 


taken from Physical Climatology, by Helmut Landsberg, 1969. 


BEAUFORT WIND SCALE FOR OBSERVATIONS AT LAND STATIONS 





Use at 10 meters ab.grd. 


nf eee 





' 1 
Saiineniercuarienieisne tao MOK mGESeSh VelmrmCailaliyzsccslorclareusmaletenaleiersievelsters | <1} <1 | SS 0.3 
Le NCI AO cpeuceyeue: <ys ; Direction of wind shown by smoke drift, | | | i 
[tite moto awd vanesermireiyerser screamer cite | oetlee) | 1-3 i5) 1 23-15 
Ligat, breeze... .. iWind felt on face:leaves rustle:ordinary j | 
VATEV MOVE CE OI, WALT Cle) sirerce ie chess s cleieinie sales’ ve So —e| GO mt 6-11 1.6-3.3 
Gentle dreeze....!Leaves and small twigs in constant mo- H | H | 
je ttonvwindeextendss lelshic miater ees «sce j 8-12 | 7-10 | 12-19 | 3.4-5.4 
Moderate breeze.. | Raises dust and loose paper:small bran- | | | | 
Wo GIS S rai See Gl eyeneso va)e a uceisuey ee) eneusvelin ye eves e Ss S26) Si 20—23) 0) eo, 
Fresh breeze.....!Smail trees in leaf begin to sway:wave- | | | | 
{ lets formed on inland waters............ |; 19-24 17-21 | 29-38 | 8.0-10.7 
Strong breeze....{Larzge branches in motion:whistling heard | 
| in telegraon wires:umbreilas used with | | 
jpptdihere culty. ati ane Acie ae Comey orarerereeer anne | 25-32 22-27 | 39-49 | 10.8-13.8 
neisaal) Alan Go ooo iWhole trees in motion:inconvenience felt | | | 
i Swhentwalicinie, agadnsit: WilniGisie sits. 0 cle acicie ce | 32-38 | 28-33 | 50-61 13.9=17.1 
BRST Gavel. nieve cre lBreaks twigs off trees:generelly impedes | | | | 
J RDO SESS cpecy arava lapevcssvere lave ereraaisses olisne orsieiesaie Sieve | 39-46 | 34-40 | 62-74 | 17.2-20.7! 
Strone, pales. ccc Slight structural damage occurs (chimney | | | | 
potsmand isilatess removed) lose scicisiesiclermeers 47-54 | 41-47 75-38 | 20.8-24.4 
Wonole gale. ...... ;Seldom experienced inland:trees uprooted: | | | 
considerable structural damage occurs... 55-63 | 48-55 | 89-102 | 24.5-28.4 
Sle O/Zinvayersierelenclshelaysts \Very rarely experiences:accompanied by | i | 
| Widespread damage......+....-see eee e eee | 64-72 {| 56-63 | 103-117] 28.5-32.6 | 
lurricane........ ERS Sk eee NS ats Nc AC) RR ARR BN 21 sk a te 73282 <| 64-7) \ibe=193 32.7-36.9 | 
ay, PRE OROKD POTS eee ees ey Set Hiayeos nce aretha rate ae mete Ih ABS=92) Tl) w2=60° Lal seSacouMa OSaaee 
ee ee [ttt t eee e esses ese e sees eeeeeseeeeeeeeees | 93-102] 81-89 | 150-166 Alpena | 
Moen eronehevercnsreis cus\atere Nene cette eect tere eect eee te tee e eee e eee ee | 104-114 | 90-99 ,; 167-183 46.2-50.9 | 
ee Raters ates site Reeve te tee thas Ie tint aca mmo Se ern me 115-125 | 100-108 } 184-201! 51.0-56.0 | 
sfaveranetsielelier sel ereieverehs area Aare eee EN Neen, Gainey toc ake coh 126-136 ! 109-118 | 202-220 | 56.1-61.2 | 


Corresponding Limits of Wind Speed 


Table 36 (p.119) in R.J. List (1951) :Smitnhsonian Meteorological Tables:Smithsonian Miscell.Coll.Vol. 114. 
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Table VIII demonstrates the diurnal variation of 
various recorded parameters. Hourly averages are determined by 
arithmeticallv averaging five-minute samples, except for wind 
direction averages which are computed vectorially assuming unit 
vector magnitudes. Totals in the diurnal wind direction tables 
are vector averages of the columns and rows. For all parameters, 
a blank entry in the diurnal variation table indicates that less 
than half (i.e., less than 6) of the five-minute samples for 


that hour are present. 


All times given in the data presentation are Mountain 


Standard? Time 


To facilitate comparison of recorded concentrations to 
ambient air quality standards, the following regulations are 


presented. 
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TABLE II 


FEDERAL AND COLORADO STANDARDS 


Non-Designated 


Primary Secondary Area 
Particulate 
Annual GC. M. 75 pe/m* 60 ug/m? 45 g/m? 
24oHir. Max. * 260 150 150 
Sulfur Oxides 
Annual 80(.03ppm) -- 
24 Hr. Max. * 365(.14ppm) 15(.005ppm) 
3 Hr. Max.* -- 1300(.5ppm) -- 
I Hr. Max. ** -- -- -- 
Oxidant 
1 Hr... Max. * 160(.08ppm) 160 
8 Hr. Max. * -- -- 
Annual -- -- 
z Hydrocarbons 
3 Hr. Max.* 160(.24ppm) 160 
6-9 a.m. 
Carbon Monoxide 
Max. 8 Hrs.* 10000(9ppm) 10000 
Max. 1 Hr.* 40000 ( 35ppm) 40000 
Nitrogen Dioxide 
Annual 100(.0Sppm) 100 


LL 


Units are micrograms per cubic meter and ppm in parenthesis. 
*Not to be exceeded more than once per year. 


**Not to be exceeded more than once per month. 
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1973 


70 g/m? 
200 


60(.02ppm) 
300(.1ppm) 


800(.28ppm) 


Designated Area 


1976 


55 ug/m* 
180 


25(.009ppm) 
150{.05ppm) 


300(. 1lppm) 


19380 


45 \Ig/m? 
150 


10(.004ppm) 
55(.02ppm) 
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TABLE IITf 
AVERAGES FOR AUGUST 1 THRU 31 
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TABLE IV 
DAILY AVERAGES FOR AUGUST 1 THRU 31 
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APPENDIX A 
STABILITY WIND ROSE DIAGRAMS 





cieB— 


ies) 
bo 


9 


bo 





RADIAN 


CORPGRATION 


APPENDIX A 
STABILITY WIND ROSE DIAGRAMS 


According to the data presented in AEC Safety Guide 
No. 23, the relationships between stability classes and Og are 
as follows (the values shown are averages for each stability 
classification...o, is the standard deviation of horizontal 
wind direction fluctuations). 


Average Values 


Stability Pasquill re 

Classification Categories (degrees) 
Extremely Unstable A 25 406 
Moderately Unstable B 20: 408 
Slightly Unstable é 15/40 
Neutral D 100° 
Slightly Stable E SO. 
Moderately Stable F a5° 


Stability wind roses obtained at the trailers in the 
monitoring network are displayed in the following tables. 
Because of the relatively low heights above the surface (9 meters) 
at which the wind data is taken, the stability distributions are 
skewed toward the unstable end of the spectrum. That is, the 
unstable classes (A, B, and C) have a much higher frequency of 
occurrence than would be obtained with the Pasquill method of 
Stability categorization (or with instruments at higher levels). 


Table 1 depicts the frequency distribution of Pasquill 
stability categories based on T5 from data collected by M. M. 
Pendergast and T. V. Crawford at the Savannah River Plant 
("Actual Standard Deviations of Vertical and Horizontal Wind 
Direction Compared to Estimates from Other Measurements", 
Symposium on Atmospheric Diffusion and Air Pollution, September 


9-13, 1974)..--three distinet range patterns of stability class 


IE B-2293 


RADIAN 
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distributions were observed: low, mid, and high, according to 


the height at which the 6 measurements were taken. 


TABLE 1 
FREQUENCY DISTRIBUTION OF PASQUILL STABILITY CATEGORIES 


Stability Ceteseries based sa ¢ 








ee B D E F G 
“B Gg 223 18 se, <23 Ws, <12 8c, <22 4 <5, <8 2 <3; <7 «8, <2 
10 22.5 13.3 218 23.5 2.9 0.4 3.5 
33 49.3 11.3 19.4 22.6 15.9 ge (0.5 Oe 
91 9.6 6.7 ESE, Sor J 29.5 15.5 265 
37 98 5.8 11.7 2.2 28.5 i ce 
182 7.0 pee] 6.5 17.1 23.9 <5.6 33.7 
253 ot $.3 9.4 17 .t 27.6 22.9. 10.4 HIGH RANGE 
334 762 EP 8.0 7.2 iP | 23.9 tL 
Also, Figure 1 (from D. H. Slade, Meteorology and 
Atomic Energy, 1968, p. 52) demonstrates that the line represent- 





ing very stable conditions (which by their nature are associated 
with light winds) branches into three separate lines near the 
ground. The curve at the left represents the smallest values of 
59 usually observed. The curve that branches off to the right 
reflects the contribution of very low-level wind direction meander 
to the total standard deviation. These meandering oscillations 
decrease in amplitude very rapidly with height under stable 
conditions. The central curve represents typical inversion 
conditions. Actually, for a given stability condition, values of 
56 will always be greater when the wind is light than when it is 


strong. This phenomena is most noticeable in the lowest layers. 
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FIGURE 1 


The vertical variation of the lateral wind- 
direction standard deviation (0,) for various stability 
regimes. The curves represent average or typical con- 
ditions with the exception of the two outer "very stable" 
lines, which represent extremes. 


The large surface values of 56 for unstable conditions 
do not decrease very rapidly with height. As in the case of 
very stable conditions, the greatest lateral fluctuations during 
a very unstable thermal structure occur with very light winds. 
As a general rule, for a given insolation condition, increasing 


wind speeds are associated with profiles of ore that tend toward 
neutral stability. 


The majority of the trailers in the network recorded 
very light winds throughout the month. Therefore, the stability 
distributions had a predominance of high To values and, hence, 
unstable classifications. Those trailers with the highest 
average winds (and fewest nearby obstacles to the flow) generally 


had the more reasonable and representative low-level stability 
class distributions. 
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RADIAM 
CORPORATION 
fel. DESCRIPTION OF INSTRUMENT SYSTEMS 


A. Air Quality Instrumentation 


Nitrogen oxides are measured with a Meloy Model NA5S20 
analyzer. This dual-channel analyzer is based on the chemilu- 
minescent principle and continuously monitors both NO, and NO. 
KA Subtraction Circuit in the instrument provides a continuous 
NO? ovltput, but as mot used in Radian's system. NOz is cal- 
culated once a second by the computer by subtracting the NO 
value from the NO, value, thus avoiding any drift which might 
occur in the NO, output of the instrument. This instrument has 
a minimum detectable sensitivity of 5 ppb (parts per billion) 
and a linearity of y2ly. 


Sulfur dioxide is measured with the Meloy SA185-2A 
analyzer while hydrogen sulfide is measured with the Meloy SA185-2 
anablyzen. the hydrogen sulfide analyzer uses a Meloy Model SO7-1 
sulfur dioxide scrubber and the sulfur dioxide analyzer uses a 
Meloy Model H5S-1 hydrogen sulfide scrubber. The Model SA185-2 
1S a continuous analyzer and utilizes the flame photometric 
principle of operation. The minimum detectable sensitivity for 
the Model SA185-2 is 5 ppb with a linearity of +1% and the minimum 
detectable Sensitivity for the Model SAI85-2A is 2 ppb with 2 
linearwvety of 21a. 


Ozone is measured with a Meloy Model OA350 analyzer. 
This instrument, based on the chemiluminescent principle, pro- 
vides continuous measurement of ozone. The minimum detectable 


SCnSMtavaey, us 05 ppb and the lineartty 1s, 21%. 


Total hydrocarbons, methane, and carbon monoxide are 
monitored with a Bendix Model 8200 gas chromatograph analyzer. 
Thais instrument. whieh uses a plume Gonazation detector, has a 
minimum detectable Sensitivity ot 5 ppb for all three components. 
The Model 8200 works on a five-minute cycle, i.e., one air 
sample is analyzed every five minutes, and the results are dis- 


played for five minutes via a sample and hold circuit. 


THUS PAGE REPEACES PAGE S (OF WHE APRIL 1977, MAY 41977, AND JUNE 
1977 RADIAN REPORTS. 
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Tne GENERAL DESCRIPTION OF AIR MONITORING PROGRAM 


Radian Corporation, under contract to the C-b Oil 
Shale Project, is performing the data compilation and reporting 
of air quality and meteorological data at one monitoring site 
in Northwest Colorado. The site measures and records concen- 
trations of particulates, sulfur dioxide, oxides of nitrogen, 
hydrogen sulfide, total hydrocarbons, methane, and carbon 
monoxide. A 200-foot meteorological tower provides wind 
direction, wind speed, temperature, and relative humidity data 
at four levels (8, 30, 100, and 200 feet). Other meteorological 
variables measured at the tower site are insolation, barometric 


pressure, and precipitation. 
Figure I shows the configuration of the monitoring 


station. The station provides a sturdy and protective covering 


for the monitoring equipment. 
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MAXIMUM FIVE-MINUTE AVERAGES AND TIME 
OCCURRENCE FOR MAY 1 THRU 31 
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so Table 3-19 

2 1- HOUR MAXD2¥ CONCENTRATIONS 

Constituent (1974-1975) By Month 

Dec. | Jan. Feb. Mar. Apr. May- June July _—= Aug. Sept. © 
Value (¢/m3) 3.6 17.4 2.6 7.6 32.8 7 (Pa: 7.6 20.8 33.9 12.4 9.1 20. ° 
Date 11/1 12/8 1/14 2/20 “3/7 4/12 5/30 6/23 7/14 8/4 9/27 — 10/2 
Time (ST) 13:50 21:48 16:10 10:55 10:05 11:35 14:50 4:45 13:10 13:20 11:30 8:30 
Wind Direction (Deg.) 204 102 134 275 190 266 292 134 157 299 318 182 
Wind Speed (MPH) 5 1 5 12 8 3 7 7 1 5 6 9 
Value (ug/m3) 0.2 97.9 50.6 5.0 i252 8.2 72 337 13.2 59.9 9.3 7.6 
Date 11/1 12/21 1/1 2/20 3/29 4/5 5/4 6/23 7/28 8/20 9/1 10/° 
Time (MST) 21S “LSS 14:30 11:30 22:05 10:05 11:00 12:45 19:15 4:15 8:45 232555 
Wind Direction (Deg.) 191 156 358 236 201 184 186 199 184 171 211 228 
Wind Speed (MPH) 8 7 4 18 3 18 27 ll 1l 2 12 10 
Value (ug/m3) 32.8 25.8 53.4 2352 AS 2167 4434255 567.9 18.2 16.9 1163 200 
Date 11/1 12/19 1/26 = 2/21 3/25 4/25 S/S 6/16 7/11 8/17 9/2 10/: 
Time (MST) 1:35 15:45 14:05 5:00 9:00 20:25 10:50 13:45 22:55 12:35 19:00 23: 
Wind Direction (Deg.) 123 324 176 156 154 288 147 304 127 219 116 125 
Wind Speed (MPH) 5 7 10 5 8 ll 5 15 5 7 3 2 
Value (ug/n3) 13.0 20.8 5.9 De ele T 2.6 18.2 27.4 14.5 16.3 2.4 13.¢ 
Date 11/6 =: 12/20 1/25 2] 2Z mn 8/5 4/7 “\5/25— B6/az 7/23 8/17 9/17 —-:10/ 
Time (MST) 17:00 = 1:15 14:25 8:45 8:30 3:30 20:55 0:00 0:40 14:10 4:55 6:1 
Wind Direction (Deg.) 120 127 275 107 110 291 82 123 114 275 88 121 
Wind Speed (MPH) 1 6 9 2 5 5 1 7 7 5 2 7 
Value (ug/m3) 5.2 128.5 Sae3' | 3825 _ “S0.8 49.1 S6.4 33.0 10.6 26.5 20.6 41.7 
Date 11/29. 12/10 ~=—-1/S 2/26. 3/3 4/13 5/2 6/23 7/17 8/2 9/7 10/é 
Time (MST) 21:10 6:20 11:50 2:25 22:50 17:35 3:20 9:20 19:55 11:05 4:25 4:20 
Wind Direction (Deg.) 80 12 178 63 60 284 103 212 170 317 114 218 
Wind Speed (MPH) 3 0 9 0 3 5 0 5 8 7 7 10 
(1975-1976) 

020 Value (ug/m}) : ’ 2 3.5 12.4 1st 7.6 9 189.1 10.6 
Date 11/15 2 2/1734 4/4 5/22 7 6/1 7/13 8/24 9/18 10/17 
Time (MST) 18:10 1:35 14:25 9:45 9:45 4:35 4:00 11:35 11:55 3:00 4:35 
Wind Direction (Deg.) 113 99 296 175 173 102 123 279 255 96 86 
Wind Speed (MPH) 4 3 10 8 8 (2) (2) (2) 6 3 7 
vale’ (ley?) 0 19.1 51.4() 7.20) 54.6 Ize "135. 2559 7.2 2.6 9.6 13.5 
Date 11/18" 912/156 ol /S 2/6 /22 4/28 «5/18 s) 6/5: 7/18 8/3 9/7 10/2 
Time (MST) 12:40 7:10 11:10 11: 14:20 6:40 10:05 13:15 13:00 10:20 8:15 3:35 
Wind Direction (Deg.) 241 139 129 311 144 271 221 194 315 198 72 161 
Wind Speed (MPH) 12 5 14 3 9 1 13 22 14 15 2 3 
Value (ug/m3) 11477 5-2 28.2 1058 - 25.40 Je x2 618. 2 F2.8 14.3 4.1 8.5 5.2 
Date 11/12 12/6 1/5 2/1 3/13 4/10 5/16 6/8 7/11 8/12 9/4 10/3 
Time (MST) 11:20 23:40 7250= 210200 | 1230'S 3250" e3600.. 2220 3:20 15:10 5:50 2:10 
Wind Direction (Deg.) 298 108 132 JCM 128 104 99 46 89 156 349 107 
Wind Speed (MPH) 4 5 6 7 l 4 1 2 7 0 8 
Value (yg/m3) 13.7 13.5 16.9 eee pup Y3E0) 6.7 1.5 13.7 6.5 6.3 (2) 
Date 11/1 12/7 1/8 2/1 3/14 4/16 = 55/3 6/17 7/6 8/6 9/23 (2) 
Time (MST) 13235. 14:35 ‘“Selo§ 7255 -. 0-10 10:25 5:40 2:15 2:55 4:50 7:55 (2) 
Wind Direction (Deg.) 266 125 101 115 CALM 266 117 96 88 118 116 (2) 
Wind Speed (MPH) 6 2 5 10 6 8 2 1 7 5 (2) 
Value (ug/m3) 2281 451020 5.9 3.0 4.6 4.3 4.6 8.7 10.0 16.1 13-7) 14eS 
Date Wy Sezy14 1/1 2/4 3/14 4/8 5/20 6/15 7/16 8/29 9/9 10/5 
Time (MST) 3:20) 232550 14:20 12:30 4:30 9:55 5:10 8:10 5:15 125 5:35 oes 

342 179 330 119 179 123 106 
3 4 2 4 7 1 0 


Wind Direction (Deg.) 103 291 286 148 163 
Wind Speed (MPH) 4 9 6 19 7 





















(1) Side-by-side monitoring of H2S in Trailer 023 and of SO> in Trailer 021 was initiated, as a data reliability check, 


for three months beginning 1 “January , 1976. 
SO, analyzer at 021 are reported in the row for 023 for January, February, and March. 


(2) Missing Data. 


*\11 data below minimm detectable limit. 


Therefore, no SOp data were taken at 023. 
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The data from the second 
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G-ai 
i C-o Benthic Study <“April, 1977 iM Cei2 G 
C=13 
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C-15 
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G-17 
RC Benthic Study - August, 1977 Td €-18:°6 
g-19 
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Eb Biology 


II C-1 Terrestrial Wildlife Studies 


Introduction 
Shrub Production and Utilization 
The following data updates the tables found in the October 14, 1977 
Interim Monitoring Report, in which some of the tabulations were incomplete. 


The tables retain the same table and page numbers as in the Interim 
Monitoring Report. 
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INTERIM MONITORING REPORT CORRECTIONS 
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Table C 11-4 








Production and Utilization of Bitterbrush in the Pinyon— 
juniper Habitat, 1976-77. Estimates are based on lengths 
of new shoots. 
A 3 C 
PRODUCTION: lensth Lenztn of snoots UTILIZATION : 
of new shoots in remaining in in percent 
fal pean) soring (mn) ome 
Transect liean + SE (H) veam = So Ci) C= == X 100 
P/ i-C=7 8327 (100) 5525 (106) 61 
ey i—C—2 10546 (10C) 36+5 (100) 66 
P/J-C-3 107x9 (100) 42+4 (100) 61 
ey jae 4 64+5 (100) 2642 (100) 59 
Pp/jJ-T-2 115415 (100) 29+4 (100) 74 
ey ness} 85+7 (100) 2643 (100) 69 





Tie —7 





Ch-T-1 


Ch-T-2 


Tabte I TiS 


Production and Utilization of Bitterbrush in the Chained 
Pinyon-juniver Havitat, 1976-77. Estimates are based on 
lengths of new shoots. 


a B CG 
PRODUCTION: length Length of shoots UTILIZATION: 
of new shoots in remaining in in percent 
fall (mm) soring (mm) 

Mean + SE (i!) Mean + SE (N) c= 52x 400 
426412 (100) 47+5 (100) 62 
196+23 (100) 65+8 (100) 67 
41349 (100) 1622. (100) 86 
485422 (160) 42+4 (160) TT 
308429 (100) 56z5 (100) 82 
P7As26 (C1GO)! | 96+12 (100) 65 


if C-8 


~~ 


Table € 11-6 


Production and Utilization of itountain Mahogany in the 
Pinyon—juniner Habitat, 1976-77. Estimates are based 


on lengths of new snoots. 








A B C 

PRODUCTION: length Length of shoots UTILIZATION: 

of new snoots in remaining in in percent 

fall (mn) soring (mm) 
Transect Mean + SE (&) Mean + S= (i) c= “52 x 100 
P/s5-C—1 5143 (100) 26+3 (100) 49 
P/J-C-2 76z5 (100) 3525)(90) 56 
P/I-C-3 6446 (100) 2142" C150) 67 
P/J-T-1 5724 (100) - 1422 (100) is) 
P/J-T-2 5544 (100) 28+4 (100) 49 
P/J-T-3 5743 (100) 22+2 (100) 61 


Pi C-9 





Table C II-7 


Production ana Utilization of Mountain Fahnogany in the 
Chained Pinyon-juniver Habitat, 1976-77. Estimates are 
pasead on lengths of new snoots. 


A - <5 C 

PRODUCTION: length Length of shoots UTILIZATION: 

of new shoots in remaining in ; in percent 

fall (mm) spring (mm) 
Transect Mean + SE (33) Mean + S= (N) c= AS? x 400 
Cx-C=1 6543 (100) 20+2 (100) 68 
Ch-C-2 7845 (100) 2643 (100) 67 
Ch-C-3 10929 (160) 2543 (90) 77 
Ch-T-14 1172135 (100) 34+7 (100) 69 
Ch-T-2 Gt29 (70C) 1922 (100) 73 
Ch-T-5 114415 (100) 3945 (90) 66 
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Table II C-8 


Produccrion ana Uvulyzatiom OL Bitterorush im the Panyon— 
juniver Habitat, 1976-77. Estimates are based on weights 


Of new snoots. 





A 


PRODUCTION: weigat 


Of Pew SNOOtTS 1.7 


B 


Verght Of “Snoots 
remaining in 


C 


UTILIZATION : 
in percent 


fa liens) spring (g) 
Treansect Hean = Se (im) Mean + SE (i) c= “52 x 100 
D/s-C=4 0792.007 (100) .055+.006 (100) 30 
P/J—-C-2 .128 (100)* .075 (100)** 41 
P/J-C-3 .132 -(100)* .067 (100)** 49 
P/j-7-1 052 (100)* 031 (100)** 40 
P/j—2-2 M10626011 (100) -045+.009 (100) 57 
Py gan-s .104+.011 (100) .047%.006 (100) 54 





* Estimates obtained from linear regression equation 


** Estimates are means of all n shoots combined 
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a 
Production and Utilization of Bitterbrush in the Cnained 
Pinyon-juniner Habitat, 1976-77. Estimates are based on 
weights of new shoots 

A 3 C 

PRODUCPION: weight Weight of shoots UTILIZATION : 

of new snoots in remaining in ~ in percent 

fa. Ga) soring (g) 
Rransect Mean + SS (3) Mean 4SB (i) c= 452 x 100 
Ch-C— . 168 (00)* 086.0100) *4 49 
Ch-C—2 .300 (100)* 1751000 }F* 42 
Ch-C-3 aes. C14C100) -029+.004 (100) 82 
Cn-T—1 2708 GL00))* 073+ (100) = 74 
Ch-T-2 -383+.039 (100) ©153+.018 (100) 60 
Ch-T-5 2 3734.040 (99) »2754.041 (100) 26 
* Estimates obtained from linear regression equation 
** Estimates are means of all n shoots combined 

bs 


ET C2 


fabie Li C- 10 





Production and Utilization of Mountain Majoseny in the 
Pinvon-—junioer Habitat, even stinates are basec 
on weishts of new shoots. : F 
ee TE 
A B C 
PRODUCTION: weight Weight of shoots UTILIZATION: 
of new snoots in Semen s an in vercent 
fata ie) sprinz (=) 
Transect ean = Ss (#) Iiean + SS (1) c= == x 100 
P/I-c—1 .086 (100)* 053 (90) == 38 
?/g-C-2 ~ 1872.022 C100) -0289+.015 (50) ; 55 
P/i-C-3 2125+.009 (1C0) - -052+.C058 (99) 59 
P/j-T—1 0144+.018 (100) BOsZ2 08> (100) 76 
P/J—-B-2 2095) (100) = 071 (LOOvSs ZS 
P/J-T—3 - 102 (100) * -074 (100) ** ZT 





* Estimates obtained from linear regression equation 


** Estimates are means of all n shoots combined 
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Table C II-ll 


Production and Utilization of Bitterbrush in the Chained 
Pinyon—juniner Havitat, 1975-77. Estimates are based on | 
lengths of new shoots. 








~ 








h B C 
PRODUCTION: weight Weight of shoots UTILIZATION: 
of new shoots in revainaAns- in * in percent 
fall (gs) spring (2) 

Transect Hean + SE (K) Mean + SE (H) c= 42 x 100 

Cn=C=4 . 1062; 010; £100) -0514.005 (100) 52 

Gn=ae—2 .156 (100)#* .080 (100)** 2 * eS 

Ch—-0—5 .236 (100)* .094 (90)** 60 

Ch-T~1 .240 (100)* .068 (100)** 72 | 

Ch—T~2 ~2854.028 (100) .065+.009 (100) Fi 

Ch_-T-3 © 2722.058 (100) .049=.026 (90) Bo 





* : : : : 3 
Estimates obtained from linear regression equation 


** Estimates are means of all n shoots combined 
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AQUATIC STUDIES 





Te”. €=2 Aquatic Studies 


Introduction 


The following are data that were not available for the October 14, 
1977 Interim Monitoring Report. The scope of the studies and methods 
can be found in the above mentioned report. The benthos data furnished 
by the U.S.G.S. is a draft, with indentifications of some species 
tentative. 
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INTERIM MONITORING REPORT ADDITIONS 
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OTHER STUDIES 


Only two of the programs in the Other Studies categories were 
included in the Interim Monitoring Program. These are the Revegetation 
and Microenvironmental Studies. The other programs were completed during 
the Baseline period, including the Fish and Wildlife Management Plan, Scenic 
Studies, Aerial Photographic Studies, and Archaeological Studies. 


Corrections to both of these studies are contained in this supplemental 
report. The entire revegetation section has been corrected, and completely 
replaces the revegetation report in the Interim Monitoring Report. The 
table and page numbers are the same as those which appeared in the Interim 
Monitoring Report. 
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INTERIM MONITORING REPORT CORRECTIONS 








I-ET-'-B Revegetation Program 


Introduction 


Evaluation of disturbed areas revegetated during the baseline 
period was begun in 1976. These studues are designed to measure 
the progress of the revegetated areas over time and to help evaluate 
trends occurring in the reestablishment of desirable vegetation 
cover as defined by the Environmental Lease Stipulations. 


Scope of Study 


At the onset of these studies all disturbed areas (mostly drill 
pads and their access roads) were documented using photographic 
techniques; seed bed treatments, seed mixtures, and methods were 
also recorded. In 1976 each pad was evaluated using a combined 
occular and clipping method combined with phytosociological sampling 
techniques. During the Interim Period Monitoring sampling has been 
refined to include eight drill pad sites that are representative of 
major vegetation types within the study area. The categories sampled 
include, disturbed areas within upland sagebrush, bottomland sagebrush, 
chained pinyon-juniper rangeland, pinyon-juniper woodland, and agri- 
cultural meadowland. 


Methods 


Two major parameters were sampled on each disturbed site: 1) 
species frequency and cover, and 2) herbaceous standing crop. 


Species frequency and cover was sampled using 10 one-centare 
quadrats permanently located in each disturbed site. Frequencies 
were noted by presence; percent cover of each species, litter, soil, 
rock, mosses, and lichens were estimated. 


Herbaceous standing crop was measured at peak season (in August). 
Five, one-centare quadrats were randomly located in each disturbed 
site using a random number generator and clipped. Four fractions 
were clipped to ground level and weighed. The four fractions separated 
were, annual grasses, annual forbs, perennial grasses, and perennial 
forbs. In addition to the five clip quadrats, 50 one-centare 
quadrats, including the clip quadrats, were estimated occularly. 


Results and Discussion 
The results of the combined phytosociological and standing 


crop measurements are presented below. These data have not been 
subjected to analysis at this time. 
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19-Mi2 
0-M13 
0-M14 
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DECEMBER 1976 JANUARY 1977 
emperature fenperature} 
°c Precip, aC 

cm. |Min. Max.| 
oe eae 

1,52 -32 20 

1.47 -32 10 

0.73 -21 13 

0.61 -27 11 

0.75 -6 12 

1.47 | -17 14 

0.81 |-28 24 

2.08 232 20 

1.33 -34 15 

1.83 -29 43 

1.78 -30 45 

-22 4 1.24 -28 11 

“26. 14 | Tar--h-3e 44 

-28 40 Sigii/s - 30 12 

=55 16 1.87 -33 il 

-3] 25 1.40 -31 li 


Missing data 


July data is missing 
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MICROLNVIRONMENTAL SPOT CUIECK DATA* 

















FEBRUARY 1977 MARGI 1977 
temperature ‘emperature 
Precip. ec Precip. sd 2 
cm. cm. Min. Max. 
Bey Ai Ary 
1.98 1.17 -20 17 
2.26 1.63 -20 13 
2.01 1.42 -20 21 
() 1.14 ~}*16° - 1S 
1.98 1.65 “11 16 
1.73 a0 7 -19 20 
() 0.02 |-16 22 
1.78 Waa -19 20 
2.34 1.05 -20 26 
Teo Wody/ “18 17 
2.01 1.55 -21 21 
i 0.00 {-17 20 
1.30 0.91 “17 20 
1.60 1.35 -18 20 
0.76 G3) -23 DS 
1.85 -21 15 





APRIL 1977 
cmperature 
Min. Max. 
iy 20 
-18 30 
“17 20 
-18 32 
-18 29 
-16 28 
=}7 28 
15 32 
-15 31 
-16 31 
“17 28 
4.79 -16 31 
2.24 cpl! 27 
2.87 -16 25 
3.79 -15 29 
202 -20 24 
4.16 -17 af 


TABLE III C-7 








MAY 1977 
temperature 
Precip. 
SU 
1.86 
2.03 -9 33 
1.27 8 30 
1.65 -10 36 
0.71 “9 31 
1.73 -5 32 
z.01 -7 30 
Ya35 -8 37 
1.22 -8 38 
2.09 -10 35 
1.78 -7 30 
1.73 -10 34 
1.96 -15 30 
1.68 -6 31 
1.50 -7 33 
1.58 -8 30 
1.86 -9 31 


JUNE 1977 





Temperatur 





AUGUST 1977 
Temperature 
Precip, 
em. Min, Max. 
aie, | areata 
1,54 1 40 
9,75 2 36 
2.46 1 40 
4.06 Celie ey 
3.18 5 36 
$.79 4 38 
4.57 6 44 
4.65 3 39 
5.61 2 32 
2.74 5 35 
ASA 1 37 
3.43 3 33 
3. 30 4 35 
4.06 5 33 
1.78 2 34 
2.29 1 31 


Bolle 


MICROENVIRONMENTAL DATA, Table III C-6 
TOTAL PRECIPITATION (mm) 





reer eae 


lhe tatrl aefoeb tsrall val | coil amallors 








PINYON JUNIPER WOODLAND sol (6.41 29.91 0-0 | 6.9 | wire 


CHAINED PINYON-JUNIPER RANGELAND 
BOTTOMLAND SAGEBRUSH 
UPLAND SAGEBRUSH 


*missing data 


( ) collected at corresponding spot check stations 





be 
al 
See » 
r 
; 
5st 








LIL. .¢ Microenvironmental Programs 


Introduction 
The following microenvironmental data include: 


1. The soil moisture data for September, which 
was not available for the Interim Monitoring 
Report. 


2. Corrections to Table III C-6 of the Interim 
Monitoring Report. 


Methods 


Methods for the soil moisture studies are outlined in the 
October 14, 1977 Interim Monitoring Report. 
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Yable Iti C-1 
PLANT-SOIL WATER POTENTIAL DATA 


September, 1977 


PROBE SOIL-WATER 
VEGETATION TYPE STATION DATE NUMBER POTENTIAL 
BARS 
Chained Pinyon-Juniper 1-1M 9/22 is (1) 
Rangeland 9/22 18 Aree yy) 
2-2M 9/23 2 es 
9/23 19 . 
7-7™M 9/23 i ili 9S) 
9/23 24 L235) 
Pinyon- Juniper 5-5M 9/22 5 a2) 
Woodland 9/22 22 Ze8 (3) 
6-6M 9/22 6 19.0 
9/22 ZS - 
0-14M 9/23 14 20.0) (2) 
9/23 Sil 202502) 
0-15M 9/23 15 Sor 
9/23 52 * 
Bottomland Sagebrush 4-4M 9/23 4 Zi as 2) 
Community 9725 21 Zia 
0-9M 9/22 9 Lt 50 
9/22 26 L255 
0-12M 9/23 12 O60) 
9/23 29 5.2 42) 
Upland Sagebrush 3- 2M 9/22 3 555 
Community 9/22 20 13.0 
: 0-16M 16 7.5 42) 
33 10.8 42) 
Bunchgrass 20-8M 9/22-23 8 (2) 
Communi ty , 9/22-23 25 (2) 
0-11M 9/22 11 us 
9/22 28 * 
Rabitbrush 0-10M 9/23 10 = 
Community B25 on * 
Mixed Mountain 0-13M 9/22 13 9.8 
Shrub land 9/22 30 fail 
Annual Weed 0-17M 9/23 WW dS ae (G2) | 
Community 9/23 34 (4) 
bs No reading due to dirty probes 


(1) faulty probe 

(2) Improbable reading due to a difference >3uv between 
read and input short 

(3) Questionable 

(4) Broken probe 
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